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1 INTEODUCTION 

This document describes the rationale behind the developmeiit of effects-based generic soil, 
groundwater and sediment quality criteria, to be used in place of the 1989 soil clean-up levels 
in the remediation of contaminated sites in Ontario. TMs rationale document replaces the 
documeEt entitled " Soil Clean-up Guidelines for Deconamissioning of Industrial Lands: 
Background md Rationale for Development ". The use and application of these criteria are 
described in the " Guideline for Use at Contaminated Sites in Qntaio " (1996) wMch replaces 
the MOE 1989 " Guidehne for the Decommissioning and Clean-up of Sites in Ontario " and tiie 
1993 " Interim Guidelines for the Assessment and Management of Pettoleum Contaninated 
Sites in Ontario". 

TMs introduction is the fust of four sections comprising the ratioeale document. Section 2 
provides an overview of the environmental approach, guiding principles, and remediation 
options and their linkage with the criteria development process. Section 3 describes in detail, 
the process and assumptions used in the development of the soil and poundwater criteria. 
TMs includes a full description of the Massachusetts methodology that was adopted for use in 
Ontario, as well as the modifications and additional components that were utilized. All 
references utilized in tMs document me listed in Section 4. The criteria tables, on wMch 
decisions relating to site remediation will be based, ^e found in Appendix A. Also provided 
in Appendix A are summary tables of all criteria components. Additional scientific 
documents and supporting information for the development of the criteria are found in 
Appendix B. , 



2 OVERVIEW OF THE APPROACH, GUIDING PEINCIPLES AND' MAJOR 
ASPECTS OF THE CRITERIA DEVELOPMENT PROCESS. . 

2.1 General ApproEch 

The revision of the Ministry's 1989 guideline for the decommissioning and clemi-up of 
contaminated sites is predicated on providing a more flexible, environmentally protective 
approach wMch will be applicable to a greater number of environmental contaminants and 
provide m increased level of guidance and remediation options to proponents. From an 
environmental aspect, tMs flexiMlity was acMeved by more closely matching receptors and 
exposure pathways to lamd and groundwater use categories, and to the extent possible, to site 
conditions wMch affect contaminant transport and exposure. 

The MOEE has pOTticipated in the development of a protocol for setting effects-based soE 
quality criteria under the NationM Contaminated Sites Remediation Program of the Canadian 
Council of 'Mim,sters of Environment (CC^ffi). These protocols are summmzed in the 
CClVffi document entitled " A Protocol for the Derivation of Ecological Effects Based and 
Human Health Based Soil Oudity Criteria for Contaminated Sites. " (1994). However, as the 
development of soil clean-up criteria based on CCMi. criteria documents will take several 
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years, the MOffi explored other option,;s to provide effects-based criteria. 

The Department of EnvkoiimeEtal Protection, Bureau of Waste Site Cleanup and the Office of 
Research and Standards for the Commonwealth of Mas^sachusetts, have jointly produced 
chemical-specific standards for use under their revised Massachusetts Contingency Plm 
(MCP) which was promulgated in October 1993. Generic criteria for 106 inorganic/organic 
contaminants were developed using a risk characterization approach to provide protection to 
human and environmental health. 

After a review of the general assumptions and multi-media components of the MCP appro^ach, 
a decision was made to adopt and modify this approach for generic soil and groundwater 
"risk-based" site remediation criteria in Ontario. The MCP approach was selected as it 
appeared to best meet Ontario's needs for a large number of effects-based soi and 
groundwater criteria which address most potential human health Mid aquatic exposure 
pathways. It was also chosen because both the toxicological, .assessments .and exposure 
scenarios carried out by the Massachusetts Department of Environmental Protection (DEP) 
had been subjected to extensive public consultation and had been promulgated as standards. 

AM assumptions for risk characterization, dose-response and toxicity information, methods, 
calculations and data inputs to the MCP standards development process are detailed in the 
MassachEsetts document entitled " Background Documentation for the Development of the 
MCP Numerical Standards " (1994). The relevant portions of this document have been 
included in Appenduc, B..5. Modifications were made to various inputs into the MCP 
spreadsheets so that the criteria for tiie 106 chemicals would better represent the Ontario 
situation. 



2.2 Remediatton Optraiii Previded by this Approacli 

2.2.1 Land Use Categories 

Three land use categories, which provide peater flexibility in the development and 
application of criteria based on more relevant assumptions regarding sensitive receptors aid 
exposure scenarios, are proposed. The land use categories include: 1) Agricultural, 
2) Residential/Parkland, and 3) IndosMal/Commercial . 

In separating the agriculturd category from the residential/parkland category, ecologically 
based soil criteria designed to protect grazing animals and bio-accumulating plant species will 
no longer be applied to residential and parkland sites. As in the past, the commercial 
category has been grouped with the industrial category. 
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2.2.2 Soil Texture 

The mobiEty and plant availability of inorganic and organic compounds in soil is dependent 
on soil texture. For this reason, soil and froondwater criteria me proposed for both coarse 
textured and medium/fine textured soils. Coarse textured soil is defined as material having 
greater thim 70% (by dry weight) of soil particles equal to or greater than 50 um diameter 
(sand). Material with less than 70% (by dry weight) sand sized particles is defined as 
medium/fine textured, 



2.2.3 Remediation Depfli 

Two major depth options are provided for the remediation of contaminated sites. In the first 
case, proponents may choose a Full Depth Remeiiation utiMzing generic criteria that result 
in the remediation of all soils/sediments/groundwater on site to effects-based levels protective 
of the most sensitive receptors characteristic of the particular land use. 

The second option is a Stratified Depth Remediation, in wM,ch additional choices .are 
provided by the separate development and application of criteria protective of receptors 
exposed to surface soil (< L5 m depth) and sub-surface soil (>1.5 m depth). The 1.5 m cut- 
off depth was chosen because it lies below the rooting and main feeding zone of most plants, 

.as well as bemg below the depth of typical residenM excavations (§£. installation of fence 

posts). 

In the case of surface soils, these depths Me considered minifflunti requirements that should 

exist following all remediation activity (ie. normal settling of imported or remediated soils 
should be accounted for to ensure that the final surface layer depth meets these minimum 
requirements). Under this option, protection of teirestrial organisms is appropriately hmited 
to the surface depth. In the case of direct md indirect human contact, exposure scenarios for 
surface and sub-surface depths will more realistically reflect the frequency and intensity of 
exposure. 



2.2.4 Groundwater Use and Protectiop 

Under both the Full Depth and Stratified Depth Remediation options, additional choices are 
provided on the basis of the status/use of the groundwater. If groundwater on and/or in tiie 
area of the contaminated site is being used or is likely to be used in the future as a potable 
water supply, thm both groindwater and soil criteria must be protective of potable water 
quality. If the pomdwater is not being used or is not likely to be used in the future as a 
potable water supply, then poundwater and soil remediation will not be required to be 
protective of potable water quality. In addition, for both the potable and non-potable 
situation, the requirement for a poindwater-based remediation is predicated on an assessment 
and comparison of on-site poundwater quality with coiresponding up-gradient water quality 
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(refer to Section 8 of the maiii guideline document). Groundwater use (potable vs. non- 
potable ) selection criteria are also described in Section 6.3 of the main guideline document. 

Inrespective of a groundwater supply being potable or non-potable, soil and poundwater 
quality protection will be provided for vapour mipation from groEndwater through tiie soi to 
indoor air and for groundwater discharge to surface water bodies. Protection for irrigation 
supplies, indusMal/commerciaJ, use and o'ther sensitive uses should 'be identified on a case-by- 
case basis and may require remediation to levels that are numerically lower than the 
respective potable and non-potable criteria values. 



2.3 Guidleg Prindples arad Major Assumpttons 

The ievelopment of effects-hased criteria for the guideline was based on the following major 
guiding principles: 

L Remediation of contaminated sites will take place to levels wMch will protect against 
potential adverse effects or the livelihood of adverse effects to human health, 
ecosystem health and the natural environment and which will result in the removal of 
free product and waste materiMs. 

% The protection of human/ecological health and the natural environment will be 

predicated, on effects-based criteria for soil, water .and sediment quality. Development 
of the criteria wEl be based on: 

ii$ protection of relevant receptors in three land and 'two poundwater use claS'Ses, 

for both coarse textured and medium/fine textured soi situations, 

1^' consideration of expos'ure frequency and intensity via relevant pathways, 

^ tiie physical, and ichemical chmacteristics 'that affect contaniin;ant trmsport and 

fate- in the environment. 



The generic criteria will represent levels of contaminants at which no further remedial 
response actions would be required based upon the risk of harm posed by these 
materials. 

The generic criteria represent one risk characteri.zation- option in the guideline; the 
flexibility exists to use a more site specific risk characterization approach. 
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A Eumber of major underlying principles and assumptions have also been made: 

^ Soil is a non-renewable natural resource that is essential for the current and fiituie 
health and well being of the residents of Ontario; once contaminated, it is very 
difificult and expensive to restore. 

:^^ Soil criteria wil be based on the most sensitive of fo'ur main, components: 

a) human health - direct contact, ingestion and odour, 

b) leaching from soil to groundwater, 

c) vapour migration from soil to indoor air, 

d) teiTesttial ecological protection. 

ill) Groundwater is a shared, natural resource that is essential for the current and fiiture 

health and well being of the residents of Ontario; once contaminated it is very difficult 
and expensive to restore. 

iv) The protection of groundwater will take into consideration possible future uses of tiiat 
resource and cm not be based solely on the current presence or absence of a Mnking 

water weU. 

t1 In order to ensure tiie fature quality of the poundwater in Ontario, the remediation of 
contaminated soil will take into consideration the leaching of those materials to the 
underlying poundwater aquifer. 

i^i Groundwater qual:ity will be based not only on its suitability for use as a source of 
MnMng water, but also on its potential to fransport and discharge contaminants to: 

a) surface water bodies, where contaninants could affect aquatic life, 

b) the vicinity of basement structiires where volatile contaminants could 
migrate into indoor air and affect human health. 

vii) Rather than trying to protect the most sensitive of all possible receptors in the generic 
criteria approach, the generic levels will be set to provide protection to most typical 
receptors; a set of site conditions at which the assumptions used in the generic criteria 
process may not provide protection - referred to as 'Potentially Sensitive Sites ■ wiE 
be described, such that if a site falls into this category, the proponent would have to 
undertake additional work to ensure that the generic criteria are protective. 
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2.4 Overview of the Generic Criteria Development ft-ocess 

Generic cleaii-iip criteria for soils and groundwater have been developed via an effects-based, 
component t^^e approach designed to provide protection to human health, ecosystem health 
and the latiiral environment under exposure scenarios related to three common land-uses and 
two ^oEndwater use groupings. The development of the numerical criteria was predicated on 
both direct and indirect exposures involving human and ecological receptors (terrestrid and 
aquatic) and through consideration of contaminant fate and movement and likely exposure 
patiiways to sensitive receptors. 

More specifically, the soil criteria have been set at a level below which adverse effects would 
be e:xpected to occur or at wMci risk of adverse effects is considered negligible. The 
development of the soil criteria was also undertaken to ensure that any residue soil 
contamination would not result in effects on ambient air, indoor air or groundwater as a result 
of off-gassing, vapO'Ur migration or leaching, respectively. TMs w.as accomplished via the use- 
of soi-air and soil-groundwater transport models. 

In the case of groundwater, criteria were developed to provide protection for both potable and 
non-potable water supplies. The potable criteria incorporate protection of the groundwater for 
drinking water quality, poteotid miration of gases from the groundwater to indoor air and 
protection of aquatic species from .groundwater discharge to s'urface water bodies. The non- 
potable criteria include protection against vapour migration to indoor sdi and ^oundwater 
water ■di.scharge to s'lirface water (aquatic species). 

In dl cases, the effects-based concenttations were compared with analytical detection 

capabilities and existing back^ound soil and indoor air quality to ensure that the criteria 
would not be 'Set at a value Mow these levels.. In the case of poundwater, the background 
w.ater quMity is addressed in a site specific manner through the site assessment process. 

The effects-based concenttmtions were also compared with ceiling concentrations established 
to minimize odour problems and the general deterioration of sott and groundwater quality, 
recognizing that once contaminated, it may not be possible or feasible to completely return 
these media to normal levels. The ceiling concentrations also make some allowance for 
possible new research which, in some cases, may resuit in the need to redu^oe the effects- 
based concentrations- As a result of these built-in risk management type alterations, the fmal 
(most sensitive) numerical vdue for the human healti or ecological component for any given 
parMneter was adjusted up or down, resulting in a departure from the original human health 
risk level or in the percentage of the total toler^le intake allocated to that receptor's exposure 
pathway. 

In the case of extremely sensitive sites, where the generally conservative, generic as;sumptions 
may not provide an equivalent level of human health or ecological protection, the risk to 

receptors at 'the site must be assessed on a case by case basis and if necessaty, the generic 
criteria further reduced in value. 
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Provincial seiiment quality guidelines (PSQGs) have been adopted from the 1993 MOEE 
document entitled " Guidelmes for the Protection and Management of Aquatic Sediment 
Qualitv in Ontario. " These guidelines (lowest effects levels) were developed for use in 
evaliiating sediments throughout Ontario, and replace the Open Water Disposal Giidelines 

(published by the MMstiy in 1976). The use of the PSQG sediment criteria in a site 
remediation is described in Section 8 of the main guideline document. 



3 PMO^CESS USED TO DEVELO'P THE. GENEmC SOIL AND GEO'UNDWATER 
RE.MEDIATION CRITEMA 

3.1 The M:assachiisetts Coiitingency Plan (M,CP) 

The MCP approach is based upon assumed human exposure scenarios for both current amd 
ftiture uses of a site and its surrounding environment. Risk chMacterizations are derived for 
several soil and groundwater categories for which appropriate risk-based criteria are then 
developed. In addition, the MCP approach considers the potential for organic chemicals to 
leach from soil to groundwater. The following sections outline the main aspects of the 
Massachusetts risk characterization categories and criteria development process. 



.3.1.1 MCP Toxicolo,gical Assessments 

hi the MCP Approach, dose-response information for developing risk-based criteria is grouped 
as follows: 

o Toxicity information associated with threshold (non-carcinogenic) hedth 

effects. 

o Toxicity information concerning carcinogenicity, either from human 

epidemiological studies or from laboratory Mumd studies. 

o The Relative Absorption Factors used to relate toxicity values from the 

literature to the exposure pathways of concern. 

Oral Reference Dose (RfD) and Inhalation Reference Concentrations (RfC) information, 
obtained from the 1995 USEPA hitepated Risk Information System (IRIS) database are 
utilized. Subchronic Rff>s from the USEPA Health Effects Assessment Summary Tables 

(HEAST) were used in the development of one soil category. Human health toxicity data 
derived by MOHS Standards Development staff' were used for inorganics not addressed by 

M.assachusetts. 

For a limited number of chemicals, for which subchronic and chronic RfDs and RfCs were 
not available from the EPA databases, an analogous toxicity value was developed by the 
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Massachusetts DEP Office of Research and Standards staff. The USEPA derived oral 
Carcinogen Potency Values (CPV) from, IRIS and IffiAST were used to evaluate both oral, 
and dermal exposure to carcinogens. 



3.1.2 MCP Soil Categories 

In the MCP approach, the applicability of criteria for a particular soil categoiy is dependent 
upon both accessibilty of the soil (measured primarily by depth) and the frequency of human 
activities wMch may take place at the surface of a site, currently, or in the foreseeable future. 
Standards for each soil categoiy are primarily based upon human health risk assessment for 
both children and adults, associated with direct exposure resulting from denmal contact and 
ingestion of soil and dust. A selection matrix to determine the appropriate soil categories 
based on soil accessibility, receptor characteristics, and flie frequency and intensity of 
exposire is shown in Figure 1 (same as Figure 1.1 in tiie MCP background document for the 
development of numerical standards). Massachusetts has developed three general soil 
categories (S-1, S-2, and S-3) to represent the various combinatioEs of receptors and 
'exposures. 



3.1.2,1 S-1 Soil Category 

This categoiy addresses sites associated with high exposure, ^ a residential exposure 
scenario where a potential chid receptor may have direct contact with contaminated soil 
while playing in the yard. For non-cancer heMtii effects, the reeeptor of concern is the young 
child (aged 1 to 6 years) who comes into contact with contaminated soil and household dust 

of soil origin. For carcinogemc effects, the receptor of concem is the resident (aged 0-30 
yeafs) who comes into contact with soil as in the case of a young child, and as an adult, 
while working or gardening in Ms or her yard. Typical (mediati) age-specific body weights 
were employed in asiessing exposures (see 3.1.2.3). 



3,. 1.2.2 S-2 Soil Category 

This category is based upon property uses associated with moderate exposure and accessible 
soils. Standards are based on an exposure scenario where a potential adult receptor may 
come in contact with contaminated soil in a work environment, or passive recreational setting 
(both children and adults in the latter case). For both cancer and non-cancer health effects, 
the receptor of concem is a worker (age 18-45 years) who comes into contact with soil as 
part of their employment. As in the previous soil category, typical (median) age-specific 
body weights were employed for deriving risk-based criteria in this category. 
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Figure 1: MA,,SSACHIJ'SETTS SOIL CATEGORY SELECTION MATRIX, - HUMAN' EXPOSURE POTENTIAL 
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3.1.23 S-3 SoO Category 

'TMs soi category applies tO' restricted .access to property and soil with limited poteiitial for 
exposure, either currently or in the foreseeable future. S-3 criteria are based upon an 
exposure scenario where the poteEtial receptor may come into contact with contaminated soil 
during a short but ietense exposure, such as excavation work. For non-cancer effects, it is 
assumed that the exposure occurs over a period of three months, but for carcinogenic effects 
it was felt that such a short exposure duration was beyond the Imits of the cancer risk model 
to estimate risk. As a result, a seven year exposure was used to evaluate potential cancer risk 
to the excavatio'n/constraction worker. Typical, (median) age-specific body weights were 
employed. 

The three month exposures for the non-cancer risk-based concenttations are considered to be 
"subchfonic" in nature, and the subchronic Reference Dose was used in the MCP development 
process, when available. When the subchronic RfD was not available, the chronic RfD was 
use in its place, an assumption which is conservative (health protective) in nature. As a result 
of this necessary, conservative practice, an inconsistency occ^ionally developed where 
concentrations derived for the subchronic S-3 exposure were less than (approximately a factor 
of 2) the allowable chronic exposure identified for the S-2 risk coEcenttations. (In other 
words, you could work on the soil for 27 years but you could not spend three months 
working m the soO). In, these limited number of cases, 'the S-3 risk value w,as. set equal to the 
S-2 ,risk value. S-2 ceiling values would al,so apply in 'these cases d^ where the S-2 'Oeiling " 
value exceeds the S-3 risk value). 



3,. 1.2.4 Risk Assessment , Equations 

Incidental ingestion of and dermal contact with surface soils and dust, have been ideEtified in 
the MCP approach as potential exposures of concern for both children and adults in the 
development of the soil standards. The receptor's exposure to contaminated soi and dust 
varies according to the activities by which the receptor comes into contact with the soil. 

The exposure rate normalized to bodyweight is most often the expression of exposure which 
is of most toxicological significance. This concept is particularly important in the assessment 
of direct soil contact because the soil exposure rate nonnalized to bod3weight is not constant 
over die lifetime, but rather is relatively high in young children and fMls oflf to a lower, fairly 
constant level in adults. 

In developing the steidards, chemical exposures were Ireated as a function of the 
concentration of a chemical parameter (referred to as oil or hazardous waste [OIM] in the 
MCP backgrouEd document) in soil and the average soil exposure rate Eormalized to 
bodyweight for vmous exposure duratioES and receptor age groups. The concenfrations of 
chemical parameters were assumed to remain constant in soil over time. As described below, 
the soil ingestion rates and soil dermai contact rates used here incorporate the frequency and 
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duration of exposure and the appropriate averaging period. 

The equation ised to develop risk-based concentrations considering potential non-carcinogenic 
effects associated with direct contact with contaminated surface soil is given as: 



[oaa] 



s.oil 



0.2 xHfPxC 

( NADSIR X RAF^ ) + { NADSCR x EAF^ ) 



CI) 



The equation used to develop risk-based concentrations considering potential carcinogenic 
effecte associated with direct contact exposure with contaniiEated surface soil is given as: 



^^^^-oii'- ( ( NLADSIR kRAF, ) ♦ ( NLADSCR x RAF, ) ) x CSF 



(2) 



Where: 

0.2 
RfD 

C 

NADSIR = 

_ NADSCR ^ 
:RAF:= 



ELCR = 
NLADSIR 



NLADSCR 



CSF 



A risk-bised (non-cancer or cancer risk) concentration, in soil, for the oil or haEardous 
, material. In units: mg/kg. 

A 20% Source AJlocation Factor, used to insure that only 20% of an allowable daily 
intake of the oil or hazardous material may come from exposure to the site soil. 
The oral Reference Dose or substitute toxicity value identified for the oil or hazardous 
material. In units of: mg/kg/day. 
Units Conversion Factor: 10*^ mg/kg 

The Normalized Average Daily Soil Ingestion Rate (normalized to bodyweight) for die 
exposure period of concern. (Table 1) These values are rates of soil ingestion (not rates 
of OHM ingestion). In units: mg^-/k.g/dBy. 

The Normalized Average Daily Soil Dermal Contact Raie (normalized to bodyweight) for 
the exposure period of concern. (Table 1) These values are rates of soil contact (not 
contact with OHM). In units: rngj^^/kg/day. 

Tne Relative Absorption Factors for soil ingestion or dermal contact and threshold or 
cancer health effects (a chemical-, medium-, route- , and health endpoint-specific value). 
Dimensionless. 

Target Excess Lifetime Cancer Risk: 1x10"* (dimensionless). 
Time- weighted Normalized Lifetime Average Daily Soil Ingestion Rate (normalized to 
bodyweight). (Table 1) This value represents the exposure during the exposure period 
averaged over a Lifetime, not a Lifetime exposure. In units: mg^,-,/kg/day. 

Time-weighted Norm:alized Lifetime Average Dally Soil Derm.al Contact Rate, (normalizfid 
to bodjweight). (Table 1) This value repreients the exposure during the exposure period 
averaged over a Efetime, not a lifetime exposure. In units: mg^Jk^dMy, 
The oral Cancer Slope Factor for the oil or hazardous material. In units of: (mg/kg/day)^^ 



The No:rm.alized Average Daiy Soil Ingestion Rate, (NADSER) and the NO'imalized Average 
Daily Soil Contact Rate (NADSCR) were used to calculate the non=cancer risk-based 
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coEcentations. The NormMized Lifetime Average Daily Soil Ingestion Rates ■(NLADSffi:) 
and the Normalized Lifetime Average Daily Soil Contact Rates (NLADSCR) are used to 
calculate the cancer risk-based coicentrations. The numerical value for each of these soil 
exposure rates and for each of the soil Categories is shown in Table 1. Appendices A-C of 
the MCP backp-oiind document provide the step-by-step derivation of the soil ingestion rates 
and the soil dermal oontact rates summarized in Table 1. The average exposure rates can be 
reproduced from the infomiation in these tables and the references cited. AH of these 
exposure rates are based on a methodology described in the Mas,sachusetts Department of 
Environment report enti'tled "DRAFT' Development of Sott Advisory LevelS:, Technical 
Support Document (M'ADEP, 1991a)". 

TABLE 1 : Summary of Soil Mgestion .and DermM Contact Rates 



SUMM,ARY OF SOIL INGESTION AND 
DEEMAL CONTACT RATES 



NON-CANCER EFFECTS 



Soil 

Category 



Nonmlized (to BW) 

Average Daly Soil 

Ingestion Rate 

(NADSIR) 

mgjoii/kg/day 



Normalized (to BW) 

Average Daily SoiJ/SMn 

Contact Rate. 

(NADSCR) 

mg„ii/kg/day 



S-1 

m 



3.1 

0.© 



28.5 
15.2 

32.5 



NON-THRESHOLD (CARCINOGENIC) EFFECTS 



Soil 
Category 



Normalized (to BW) 

Lifetime Average Daily 

Soil Ingestion, Rate 

i(NLADSIR) 

mg^a/kg/day 



Normalized (to B^W) 

Lifetime Average Daily 

SO'il/SMn Contact Rate 

(NL.ADSCR) 

mg^s,/kg/day 



S-l 



S-2 



S=3 



0.41 



o.n 



0.029 



7.3 



5.4S 



P 



The derivations of these, values are presente.d in .appen^dices A (S-l), B (S-2) and 

C (S-3) of the Massaclmsetts. background document '(MOEE. Appendix B..5) 
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3.1.2.5 Allocation- of S-1, S-2 and S-3 Soil Categories to Ontario Soil Remediation Categories 

The .allocation of the Massachusetts S-1, S-2 .mid S-3 soil categories to 'the various MDEE 
land use and depth categories, is summarized in Figure 2. As the S-1 soil categoi^ addresses 
sensitive ises of a site, such as a cMld receptor having direct contact with contaminated soil, 
it was decided that the S-1 soil category should apply to agricultural md residentid/parkland 
full depth restoration. For slimtified restoration, the S-1 sol! category would apply to surface 
soil (0-1.5 m depth) in the residential/parMand land use category because of the potentially 
Mgh freqEency and/or intensity of exposure of both children and adults to the soil. 

The S-2 soil category was based on an exposure scenario for potential adult receptors coining 
in contact with contaminated soil in a work environment and where any exposure to children 
would be low in frequency and in intensity. For these reasons, the S-2 soil category was 
applied to tiie remediation of surface soil (0-1.5 m depth) in the industrial/commercial land 
use category. The S-2 soil category was also applied to tiie sub-surface soil (>1.5 m depth) 
in Ae residential/parHand land use category because soil at depth is potentially less accessible 
to both child and adult receptors in a residential scenario or recreationd setting. 

The S-3 soil catego^ applies to soil with limited potential for exposure to adults such as 
exposure during excavation work. ITierefore, the S-3 soil category was applied to the 
restoration of sub-surface soil (>L5 m depth) in the industrial/commercial land use category. 
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Figure 2: FITTING ONTARIO LANDUSE/SOIL DEPTH CATEGORIES TO MASS. SOIL CATEGORIES 
MATRIX OF HUMAN' EXPOSURE POTENTIAL 
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3.1.3 MCP Groundwater Categories 

Groundwater categories were developed to address three major pathways of exposiire to 
haman and enviroEmental receptors. The first category (GW-1) considers protection of 
groundwater which is a current or fiiture drinking water supply. The second category (GW-2) 
addresses tiie potential for volatile contaminants to migrate from groundwater through soil 
into indoor air. The third category (GW-3) concerns flie potential for environmental aquatic 
impacts when coitaminated groundwater discharges to surface water bodies. 



3.1.3.1 GW-l Groundwater CategO'ry 

Standard toxicity information and risk assessment was used to identify risk-based 
concenlrations associated with a) 20% of allowgijie daily intake (based on non-cancer health 
effects), and b) an excess lifetime cancer risk equal to one-in-one million. A lifetime of 

water consimption at a rate of 2 litres/day (USEPA) is assumed in developing the risk-based 
concentrations. An average body weight of 70 kg. (USEPA) is .also' assumed. 'The lower of 
the two risk values is then earned through the criteria development process. 

'The MCP backgro'und dociiment provides the risk .as.sessment equations .an,d exposure 
parameters used by tiie Massachusetts DIP in calculatiiig toe various GW-1 risk values. 

The eqaation used to identify a non-cancer risk-based concentration in drinking water is given 
as follows: 



^"^ VIxRAFxFxDIxD2 



simplified to: 



mm... = ^'-Q^Q^^^' (4) 



'''^' RAF 



The (^uation used to evaluate potential carcinogemc effects associated with exposure to 

contaminated drinking water is given as: 

= ELCRxBWxAPxC ^^ 

^" VIxRAFx Fx DI x D2 x CSF 
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simplified to: 

0.035 



[OHMl,^ 



CSFxRAF 



Wbefc: 

[OHM]^„ = A risk-based (non-caiicer or caicer risk) concenttatiofl, ,in MnMig water, for the oil of 

hazardous material. In units: |ig/liter. 
0-2 = A 20fo Source Alocatioii Factor, used to insure that only 20% of au allowable daily 

intake of the oil or hazardous material may conie from the ingestion of drinking water. 
RfD = The ord Reference Dose or substitute toxicity vdue identified for the oil or hazardous 

materi.al. Ii units of: mg/kg/day. 
BW = The receptor's Body Weight: 70 kg. ^ 

D2 .and, AP = The Duration (D2) of the exposwe period and Ac Averaging Period (AP). For ithe 

purposes of setting a MCP GW- 1 standard, the drinMig water exposures .are assumed to 

occur over the receptor's lifetime: D2 = 70' years, AP ^ 70 years. 'The quotient of Aese 

two tenm is equal to 1 and is dimensionless. 
C - Units. Conversion Factor: 10^ pg/mg. 

VI = Daily volume of drinking water ingested by 'the receptor of concern: 2 litres/day. 

RAF = TTie Relative Absorption Factor for drinMng water ingestion (A chemical- , route-, and 

heaitb-endpoint- speciic value). Dimensiooless. 
F and Dl = The Frequeicy (F) of exposure and the Duration (Di) of each exposire event. The 

r^eptors are assumed to be exposed to the drinMng water each and every day, and that 

exposure ■occ:irs over the course of the 'day.. F = 1 event/diy .and Dl = 1 day/event. 'The 

product of these terms is equal to 1, and it is dimensionless. 
HLCR = Target Excess Lifetime Cancer Risk: one-in-one milliott, or 1 x lO** (dimensionless). 

CSF = Hie oral Cancer Slope Factor for the oil or hazardous material. In units of: (mg/kg/day)"' 



If for .a contaminaiit, there exists a M..assach.usetts drinking water standard (MM'CL) or a 
guideline developed by ttie Massachusetts Department of Environmental Protection, Office of 
Research .and Stan^dards, Division of Water Supply (ORS'GL), then, this vahie is .adopted .as 
the GW-1 criterion 



3.1.3.2 GW-2 Ground.w.ater Category 

'The MCP GW-2 category .appUes to groundw,ater which is considered both s.h.allow and whe.re 
there is currently (or planned for the near future) a structure built on the land above the 
groundwater. Standard toxicity infomiation and risk assessment is used to identify risk-based 
indoor air concentrations associated witfi a) 20% of ani allowable daily exposure (based on 
non-cancer health effects), and b) an excess lifetime cancer risk equal to one-iE-one million. 
The lower of these two values is identified. 
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The equation used to identify a non-cancer risk-based concentration in indoor air is given as: 



[OHM],,,, ^ 02xRfC {7} 

The equation used to evaluate potentid carcinogenic effects associated with exposure to 
contaminated indoor air is given as: 



[OHM],., = -^ (8) 

air 



Where: 

[0HM],3i, ■- A risk-based (non-cancer or cancer risk) conceitration,ii indoor air,, for the oil of 

hazardous material. In units: |L4g/m'. 
tt ^ A 20% Source Allocation Factor, used to insure that only 20?e of an allowable daily 

exposure of the oil or hazardous material may come from the inhalatioii pathway. 
''WC: = Hie inhalation Reference Conceittation or subsliftite toricity value identified for the oil or 

hazardous material. In units of: pg/m'. 
10^ = Target Excess Lifetime Cancer Risk of one-in-one maiioo (dimensionless). 

UR^i, = Ite inhalation Unit Risk for the oil or hazardous material. In units of: (|ig/m^)"^ 



3.1.3.2.1 Transport Model Equation 

The MCP approach employs a vapour transport model to estimate allowable ^oundwater 
concenteations wMch will not result in indoor air concentrations above the risk-based indoor 
air concentrations calculated above. This model uses an attenuation factor (SxlO"*) identified 
by Johnson and Ettinger (1991) in highly permeable soils ^e^. soil permeability K, equri to 
10' cm ). MOEE used tMs attenuation factor for vapour movement in coarse textured soil 
situations. For medium/fine textured soils, MOEE used a different attenuation factor (8x10"^) 
also determined by Johnson and Ettinger (1991); Le^ soil permeabiMty (KJ equal to lO'-cml 
Gas mipation from the poundwater is assumed to pass through a one metre thick layer of 
tMs soil below the floor of the basement. In tiie derivation of the GW-2 Standards, it is 
assumed that the receptors of concem are continually exposed to the mdoor air under study. 
The equation used to estimate allowable groundwater concentt-ations based upon potential 
indoor air exposure is given as: 
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* axdxHxC 

Wherei 

[OHMJjij = 'Hie target indoor air conceittation, in nnits of: ,|ig/m^ 

[OHMJg^ = The calculited grouodwater coiicentratioi of the oil or hazardous material which 

would not result in an indoor air ooacentratioi greater than [OHM]^. In units of 

|jg/liter 
a = A calculated attenuation factor which relates the indoor air concentration to the 

concentotion in the soil gas directly above the groundwater source: 5 x 10^. 

Dimensionless. 
A- A modification factor to convert theoretical poundwater:soil gas equilibrium 

concentations to realistic environmental concentrations. This MAJDEP value is 

based upon observations and the professional judgemeiit of MADEP staff. 

Dimensionless. 
H = .He.niy's Law Constant, ■diiDensioMess form. 

C = Units Conversion Factor, 1000 liter/ml 



3.1.3.3 GW-3 Groundwater Calegoiy 

For each contammant, the lowest environnieiitaMy-b.ased U.S. EPA AmbieEt Water Qu,ality 

Criterion (AWQCs), fro'm among fresh water .acEte, marine acute, fresh water chronic .and 
marine- chronic vdues is used in 'the criteria development process. Each AWQC is based on 
either a final acnte criterion (FAC) or final chronic criterion '(FCC) from, the U.S. EPA "Gold 
B'Ook:"'. '"The Masisachusetts DEP reasoned that chemical concentrations present in 'the 
groundwater aquifer underlying a clean-up site will undergo a degree of dilution by the time 
they reach s^urfaoe water bodies. For this reason,, a dilution factor of 10' was applied to the 
AWQCs m developing GW-3 criteria. 



3.. 1.4 MCP Soil Leaching to Groundwater • 

The MCP approach considers the potential for a chemical to mipate from contaminated soil 
to ^oundwater. This leaching process depends upon a variety of factore which make it 
difficult to estimate p-oundwater impacts. In their effort to incorporate this type of 
protection, the Massachusetts DEP selected a modelling approach utilized by the State of 

Oregon (Anderson, 1992). It assumes a generic setting for a release of contaminants in the 
unsaturated zone suid then appMes a combination of SESOD. and AT123D models to estimate 
vertical and horizontal transport to pound water. A detailed description of this model and its 
use as described in Appendix F of the MCP document can be found in Appendix B.5. 
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3.1.4.1 Leaching ^Equations 

The soil conceiitrations are calculated using the equations 

and 

lOHms,a - ^^W ^ lOH'm^ X C (11) 



Where: 

DAFoHM = The Dilution/AtteiraatioE Factor calculated for the oil or hazardous material 

Hq,hjj| =■ 'llie Henry's „Law Constant for the oil or hazardous material, in units of atm- 

m'/mol 
So^omi - TTie organic carboi partition coefficient for the oil or hazardous material, in units: 

mJ/g 
[OHMJ^i, - The leaching-based soil concentration, in units: mg/kg. 

[OHM]g„ ~ The target groundwater concentration of the oil or hazardous material. In units of 

Jig/liter, 
Csr, Units Conversion fector, 0.001 mg/|L^. 

These equations were used to derive leacMng-based concentrations for each soE category (S- 
1, S-2, and S-3) to provide soil concentrations protective of the three poundwater categories 
(GW-1, GW-2 .and GW-3). For exanaple, if at a contaminated site, the soil category is S-1,, 
■then one of the folowing categories S-l/GW-1, S-l/GW-2 or S-1/GW=3 is applicable, 
depending on which of the three groundwater categories is of concem at the site. This also 
applies to the S-2 and S-3 categories, respectively, resulting in a matrix of nine possible 
S/GW levels. 



3.1.5 MCP Soil and Groundwater Odour Thresholds and Celling Concentetions 

Odour thresholds were considered by the Massachusetts DEP in the setting of groundwater 
and soil standards. The odour threshold used in the MCP approach was the concentration at 
which 50% of the population can detect a compound's odour. Odour thresholds were 
identified for contaminants in water (ugfL) for the GW-1 standards and for contammants in 
air (ug/m^) for the GW-2 (based on volatilization to indoor air). 

A maximum groundwater ceihng concentration was also set at 50,000 ug/L (0.005%) to 
minimize potential organoleptic (taste and odour) effects on drinJdng water. TMs ceiling 
concentration also provides an absolute upper Mnit on allowable groundwater contamination 

to minimize continued degradatioo of groundwater as a general resource. 
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For soM, a cliemical's "odour index" was identified and osed to deteniiine the appropriate 
celling level to be applied in die calculation of the MPC soil standards. The odour index 
valae was detenmned by dividing a compound's vapour pressure, in Torr at 20-30 depres 
Celsius, by its 50 percentile odour recognition threshold (ug/m^) in air. This provided a 
relative ranking of a chemical's potential for creating nuisance conditions due to the odour of 
the volatilized chemicai. Ceiling concentrations for soil, based on odour, were applied in the 
development of soil standards in the S-1, S-2 and S-3 soil categories as shown in Table 2. 

Table 2: S-1, S~2 and S-3 Ceiling VMues for Soils. 



Soil CategO'ry 



CategO'ty S-1 



Category S=2 



Catego,iy $-3 




Criteria 



Odour index is > 100 ot 
Vapour Pressure > 1 Torr 



0.1 < Odour Index < 100 



Odour Index < 0.1 



Odour Index is > 100 or 
Vapour Pressure > 1 Torr 



0.1 < Odour Index < 100 



Odour Index < 0.1 



VapO'Ur Pressure > To:it 



Odour Index > 100 



0.1 < Odour Index < 100 



Odour Index < 0.1 



Ceiling Value Adopted 



100 ug/g 



500 ug/g 



1000 ug/g 



500 ug/g 



1000 ug/g 



2500 ug/g 



500 ug/g 



1000 ug/g 



2500 ug/g 



5000 ug/g 



3.1.6 MCP Considerati on of POL. BackCTound. Solubility and Odour Threshold 

Analytical method detection limits, background concentotions in soil, poundwater and indoor 
air, chemical solubility in water, and odour detection thresholds, are all considered in the 
process to develop criteria in the MCP approach for criteria development. 



3.1.6.1 Practical Quantitation Limits 

Practical Quantitation Limits (PQLs) are used for each chemical. TMs is the lowest 
quantitation level of a chemical that can be achieved with reliability among laboratories 
within the specific limits of precision and accuracy for a given analytical method. 1 is noted 
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in tile method that these PQLs are not the lowest detectable concenttatioiis. They are three to 
ten times higher than the method detection limit (MDL), the lowest detectable concentration. 
The specific methodology for selecting the appropriate PQLs is described in Appendix G of 
the MCP document (Appendix B.5). 



3.1.6.2 Backp-ound Soil, Groundwater and Indoor Air Concentrations 

M developing standards, the Massachusetts DEP made the decisioE that if backgromd levels 
prevented achievement of "no significant risk" then attaining background levels may be 
accepted as a permanent remediation solution. The department detennlned that standards 
would not be set at a level less than an established background concentration. 

The background levels for soil, groundwater and indoor air utilized in the MCP approach are 
shown in Table 3-1 of the MFC document (Appendix B.5). These backpound concentrations 
were chosen to represent coecentotions consistent with the majority of "natural" background 

conditions and range from the 75* to 95* percentile values of the data sets examined, where 

information was available. 



3.1.6,3 Solubility 

The solubility of each organic chemical was considered in the development of the MCP 
groundwater standards. However, solubility was not considered for any of the metals due to 
compound-dependent variability. For the organic chemicals, if the calculated allowable level 
(based on risk) was higher than what could be expected in poundwater, based on the orgaiiic 
contaminant's solubility in water, then a value of one-half the solubility was adopted as the 
standard. The vMue of 50% solubility was chosen due to DEP staff concems that 
concenteations at or very near a chemical's solubility indicated the presence of a continued 
source of release of that chemical to the environment. The solubility values are listed in 
Table 3-1 of the attached MFC document (Appendix B.5). 

3.2 Development of Ontario's Soil and Groundwater Criteria. 

To develop effects-based soil and groundwater criteria for Ontario, MOEE modified the MCP 
approach, and also integrated effects-based criteria from other selected jurisdictions. Because 

Massachusetts used input variables specific to Massachusetts'' conditions, it was possible to 
tailor the MCP approach by substituting input variables that were more relevant to the Ontario 
situation. A decision also was made to modify the overall manner in wMch the MCP soil and 
groundwater criteria were incorporated into the various soil and ^oundwater categories 
chosen for use in Ontario. TMs involved incorporating ecologicd protection, protection for 
off-gassing from surface soils, vapour migration from soil to indoor air (in addition to vapour 
migration via the p-oundwater patJiway) for both coarse textured and medium/fine textmred 
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soils, and substituting MCP criteria with risk-based criteria developed in Ontario or other 
Canadian JErisdictions. TMs section is divided into four sub-sections describing all of the 
modifications and applicatioE decisioiis that were made by MOEE. 



3.2.1 Modifications to Input Variables in the MCP Approach 
3.2.1.1 Method Detectioii Limits (MDLs) 

MOEE analytical method detection limits were used in calculations, where possible, in place 
of the Massachusetts PQLs, to more accurately represeEt the Ontario situation. The MDL 
represents a concentration at which the analyst is confident that the specific compound is 
present in a soil or water sample. Massachusetts PQLs were used where no Ontario values 
were available. The Method Detection Limit was derived by the MOEE scientific staff fi-om 
the Laboratory Services Branch (LSB) and is an estimate that is realistically attainable, based 
on documented method peiformance and /or consultation with other laboratories. The MDL 
is a statistically defmed decision point such that measured results faUing at or above this point 
are inte^reted to indicate the presence of an andyte in the sample with a specified 
probability, and assumes that there are no known sources of error in identificatioE or biases in 
me.asurement. 'The procedure to derive an MDL is explained in Appendix A of the MQ'EF. 
document entitled " Guidance on Sampling and Analytical Methods for Use at Contaminated 
Sites in Ontario " (1996). 

M the case of groundwater, MDLs for drinking water objectives were utilized. Ontario 
Monicipal/Industri.al Strategy for Abatement (MISA)/Effluent .MDLs were used, where 
drinMng water MDLs were UEavail,able. 



3.2,1.2 Ontario Soil/Groundwater/Indoor Air Background ConceEtrations 

For this guideline, mM and urban parkland Ontario Typical Range (OTR^g) values were used 
as the Ontario soil backpound conceEtrations in place of Massachusetts' background values. 
In 1991, MOEE initiated a propam for the development of a set of background criteria, 
refeired to as Ontario Typical Ranges, which represent the expected distribution of chemical 
conceEtrations resulting from natural geological processes and normal human activity of 
concenttations of chemicals in surface soil or other receptor types from land use categories in 
Ontario, remote from tfie influences of known point sources of emissioEs. For soils, the 
OTRs assume a given range of expected chemical concenttations for each land use category. 

These ranges me based on the anal3rtical data from pre-defined sampling, processing and 
analytical protocols. Complete details on flie OTR development process can be found in the 
Phytotoxicology Section report entitied " Ontario Typical Ranee of Chemical Parameters in 

Soil Vegetation. Moss Bags and Snow " '(MOEE, 1993). " ^ 
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In additioE, an upper Uinit, or action level, referred to as the OTR^g was developed. This 
value represents 97.5% (98?o) of data in the OTR distribmion. From a statistic^ aspect, this 
is equivalenit to the mean plus two standard deviations of a normally distributed population. 

A review of the OTR database iEdicated that a Mgh degree of sampling variability can occur 
at any given site when concenttations are at backpouiid levels, especially when sampling for 
organic contaminants. Therefore, replicate samping would be necessary to address variability 
due to sampling, as well as analytical variabiEty. In order to minimize costiy replicate 
sampling and analysis to proponents in situations where there is little or no danger of effects, 
the conmittee decided to set soil backpound concentrations at a value equal to the OTRpg 
pins two coefficients of variation (OTRgg+lCV^J. 

The coefficient of variation, referred to is the average "within site" sampling variability 
around the OTRpg , expressed as a percent coefficient of variability (CV^g). This is calculated 
by taking the average of the "within site" CV's of all points between the OTR^g upper and 
lower confidence limits (MOffi, 1993). The percent value of 2CV^g is converted to an 
^solute value and added to the OTRjg value. If the chemical concentratioe in a single 
sample is above the (OTRgg +2CV^g) value, one can be certain (97.5% confidence) that the 
OTRpg has been exceeded for thM chemical. 

Rural parkland OTR^g values were the basis for soil back^ound concentrations for the 
^ricultural land use category wMle urban parkland OTRpg values were the basis for the other 

land use categories. The term "urban" is defined here as any property that lies within an 
area that is fully serviced by both municipal water and sewage systems. 

For the chemical parameter DDT, the addition of 2 CV^, to the urban parkland OTRsg takes 
tiie resulting soil backgrouEd concenteation above the corresponding risk-based humMi hedth 
effects concentration calculated in the MCP Method 1 Standards approach. In the case of 
arsenic, the addition of 2CV.^^ to the urban parkland OTR^g results in a soil backpound 
concentration which exceeds the MOJffi residential/parkland terrestrial effects-based criterion. 
Therefore, for these two contaminants, the soil backpound value was limited to the OTR^g 
value in the criteria development process. All Ontario soil background concenttations are 
shown in Table F (Appendix A. 1.6) 

The Massachusetts DEP utilized state background groundwater concentrations where they had 
the information available (for eight chemicals). Similar background data was not available 
for Ontario poundwater, and because the guideline allows for comparison with up-gradient 
groundwater quality, the decision was made to drop groundwater background values 
completely from the generic criteria development process. Background values for indoor air 
were adopted from the Massachusetts DEP because Ontario values were not available. The 
Massachusetts values were judged to be consistent with tiiose in the literature. 
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3.2.1.3 DerivatiDn of S-1, S-2 and S-3 Direct Contact SoU Concenteations for PAHs 

In the MCP approach, flie USEPA Carcinogenic Potency Value (Unit Risk) of 7.3/mg/kg-day 
(from MIS) was applied to the cancer risk calculations for ben,zo[a|pyrene (B[a]P),, as well as 
seven other PAHs in the chemical parameter list. The resulting direct contact SI, S2 and S3 
soil concentrations (e^, 0.07 ug/g for Sl„ 0.11 eg/g for S2 md 0.42 ug/g for S3) derived for 
B[a]P and the other PAH compounds were within the range of method dettection limits and 
Ontario' Typical Range levels for rural parkl,and . MOEE is currently conducting a multi=' 
media assessment of several PAHs. Our current knowledge of PAHs indicates that the health- 
bas.ed criteria derived by Massachusetts for PAHs. are more conservative than is Becessary in 
the Ontario situation. 

The B|[a]P criterion (1.2 ug/g), derived by the Intenmimstty Co^mmittee on Clean-up Criteria 
for the Shel, Oakville and Texaco, Port Credit, refinery properties, was adopted as the S-1 
concenlration for B|[a]P (ICCC, 1988). The relative magnitudes between the S-1, S=2 and S-3 
concentrations determiEed for B[a]P by Massachusetts' Method 1 approach (ie. 0.07 ug/g, 
0,11 ug/g, and 0.42 ug/g) were maintained. By ratio calculation, the S-2 and S-3 
ooncenttations for E[dL]F becMne 1.9 ug/g and 7.2 ug/g respectively,. 

The MOEE Standards Deveiopment Branch (SDB) has proposed an interim classification of 

some PAHs accordiEg to Aeir estimated carcinogeEicity potency relative to B[a]P (refer to 
Table 3)., DibeEz(a,h)aiithracene has been estimated to have the same poteBcy as B|a]P. ' ^The 
compouEds in category #2 .are known to be carcinogens and compounds with demonstoated 
and potentially significant toxicity at o'ther cndpoiEts. Weak carcinogeES are listed in ■ 
'CategO'iy #3,. Compounds in category M are inactive in carcinogenicity tests or are unlikely 
to be carcinogenic by the same mechanism as PAHs which are toown carcinogens such .as. 
B[a]P. Category #4 also includes PAHs for which no data, were found to suggest that they 
are carcin.ogenic. No data were found for compounds in catego^ry #5, 

For 'each of the carcin.ogenic PAH compounds (in categoiy #1, 2 -or 3), the S-1 base-level soM 
concentration was determined by multiplying its estimated relative potency to B[a]P by the 
adopted S-1 concenttatioE for B[a]P. S-2 and S-3 base-level soil concentrations for these 

PAHs. were determined in the same way. 



Version 1.0 24 



Table 3: Cancer Potency of PAHs Relative to Benzo(a)pyrene 



CategO'ry 


Couipound 


.' Description 


Estimated 




■' 


" 


Relative Potency 








to BiaJP 


1 


Benzo(a)pyrene 


Potent carcinogen 


1 




Dibenzo(a,h)anthracene 


Potent carcinogen 




2 


Benzo(b)fluoranthene 


Carcinogen 




■* 


Beiizo(k)fluoranthene 


Carcinogen > 


oa 




MdenO'C 1 ,2,3-c-d)ppene 


Carcinogen ! 






Chiysene 


Carcinogen 




3 


Benzo(a)antiiracene 


Weak Carcinogen 






Benzo(ghi)pe][ylene 


Weak Carcinogen 


I O'.Ol 




PhenanthreDe 


Very Weak Carcinogen 




4 


Naphthalene 


Not carciDOgenic. Not a potent 
toxicant. 






2-methyl naphthalene 


Cannot fomi diol-epoxides, the proximal 

carcinogens of classic:al PAH. 




« 


Anthracene 


Not carcinogenic 


OjO 




Pyreno 


Not carcinogenic 


i 




Hiorene 


Not carcinogenic 






Fluorantfaene 


Not carcinogenic 






Perylene 


Not carcinogeDdc 




5 


. Acenaphthalene 


No data found 


7 




Acenaphthyleac 


No data found 





Therefore, for each PAH, the soil criteria developmeEt process was carried out by comparing 
the S-1, S-2 and S-3 direct contact soil concentrations (modified for the Ontario situation) 
with their conresponding leaching-based concenfrations, which were derived using the MFC 
approach to detemiine the potential for a chemical to mipate from contamiiiated soil to 
groimdwater; ie^ leacMng-based concentrations were deteimined for each soil category (S-1, 
S-2,, smd S-3) to provide soil concenttations pfotecti:ve of the three gro'undwaler categories 
(GW~l,GW-2,andGW=3).. - '" 
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3.2.1.4 Ontario' Drinking Water Objectives (ODWOs) 

The MCP appro.ach adopts as^ a GW4 value, all, state drinking water standards. (B^fCL) or 
gEidelines developed by the DEP, Office of Research and Standards (ORSGL). The 
committee decided that it would be more appropriate in the Ontario situation to replace all 

Massachusetts standards and guidelines, as well as risk-based concentrations with Ontario 

Drinking Water Objectives (ODWOs). 



3.2.1.5 .Ambient Water Quality Criteria 

The MCP approach iitilized the lower value of either freshwater or marine-based (acute or 
chronic) U.S. EPA ambient water quality criteria' (AWQC) in their development of GW-3 ' 
concenttations. The committee felt that for the general use of this policy, the marine criteria 
were not appropriate for the Ontario situation (sites located in the immediate vicinity of 

Hudson's .and James'' Bay excepted). Therefore, only fresh water AWQCs were used m.the 
developmeEt of GW-3 concentrations in this policy. For contaminants, for which a USEPA 
fresh water AWQC was unavailable,, a substitute "effects=based" value was required. 

Ontario Provincial Wa,ter Quality Obj^ectives (PWQO;), which me based on pri,sti,ne cond,itions,, 
were not considered appropriate for a guideline dealing with the remediation of contaminated 
sites. It was agreed that a more appropriate substitute value is the acute or chrome freshwater 
species' lowest observable effecte. level '(LOEL). Therefore, fresh water LOELs were 

substituted into the criteria development process. 

MO:EE stoff obtmned ,all LOH^s from the Aquatic Info:nn,ation and Rettieval System 
(AQUIRE) database. All A,WQC and LOEL data (with references) used in the criteria 
developmeEt process can be found in Appendix B.4. 

No LOM.. w.as found in the AQ'UIRE. database for total dioxin/furms (TEQ). Aquatic effects. 
data were, only available for the isomer T4CDF and TC4DD. Therefore: a GW-3 value for 
toM dioxin/furans (TEQ) could not be calculated. For this reason, the GW-1 value (ODWO) 
was used for determining both the potable and the non-potable groindwater criteria in Ms 
guideline. 



3.2.1.6 Ceiling Values 

Massachusetts ceiling values, based on either health risk or odour, were adopted for soil and 
,gro'undw.ater categories in the development of the M0:EE criteria. 
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322 Summ.arv of the Criteria Components Developed via the Modified MCP Approach 

The MPC OSes decision tees as a decision making process for deriving soil remediation 
criteria. Each step of this process involves using established values for prescribed variables, 
wMch reflect the pathways and receptors of concern, Aen selecting from those variables the 
values which are highest or lowest, for comparison to other variables in the next step of the 
decision tree. No major changes were made in the MCP decision teee approach; however, 
because of our incorporation of additional pathways and receptorSj a decision was made to 
simpMfy the decision tree process that had been utilized by Massachusetts. This involved 
partitioning out the limiting factors, such as detection Emits, background concentrations, etc. 



3.2.2.1 Modified Process to Derive S-1, S-2 .and S-3 Soil Criteria Com^ponents 

The modified decision tree process to derive an S-1, S-2, or S-3 risk-based soil contact 
criterion for each chemical involved the following steps: 

II The non-cancer and cancer risk based concentrations were identified for the given 
contaminant. 

2)i ''The lower of these two values was identified as. the S-1, S-2 .and S-3 component 

value. 



3.2.2.2 Modified Process to Derive GW4, GW-2 and GW-3 Groundwater Criteria 
Components 

As in the case of the soil categories, a modified version of the MCP approach was utilized to 
derive the GW-1, GW-2 and GW-3 groundwater criteria for each contaminant. The modified 
decision tree process for each groundwater categoty is summarized in a step by step 
description below. 



GW-1 Groundwater Component 

The steps in the modified process to derive GW-1 grOEndwater categoiy criteria were as 
follows: 

y If a drinking water standard or guideline (ODWO/MMCL/0'RSGL) exists, it wm 
adopted ,as; the GW-1 gro'iindwater standard. 

^ The non-cancer and cancer risk based coiicentrations, and the 50% odour recognition 

threshold, were identified for the given contaminant and the lowest of ttiese three 

values was identified as the GW-1 component., 
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GW-2 Groundwater Component 

The steps in the modified process to derive GW=2 poundwater category were as follows: 

1) The non-cancer and cMicer risk-based indoor air concentrations, and the 50% odour 
threshold, were identified for the given contaminant and the lowest of these three 

values was canied through to the next step in the process. 

2) If data were available, the indoor air background concentration was identified. 

S 'The Mgfaer of the two values from steps 1 and 2 wm earned through to the next step 
in the process. 

# The vapour transport model (eq. 9) was earned out using the indoor air concentration 
from step 3 and the result was identified as the GW-2 component. 

GW-3 Groundwater Component 

The steps in the mO'dified process to derive GW-3 .poundwater category standards were as 
follows: 

I) 'The lowest fresh water ecologically-based 'U.S. EPA AWQC or AQ'UIRE LQEL w.as 
identified for the chemical. 

© The above value was. multiplied by a dilution ■fector of 10 to yield a groundw.aler 
concentration which was identified as the GW-3 component. 



3.2.2.3 Modified Process to Derive Soi to Groundwater LeacMng-B^ased Soil Criteria 
Components 

The process to derive S-1, S-2 or S-3 soil leaching-based criteria (a soil concentration which 
is protective of the applicable groundwater criteria for GW-1, GW-2, or GW-3) is as follows: 

1} The leaching-based soil component protective of the applicable groundwater 
components (e^ GW-1, GW-2 or GW-3) was derived using equation IL 



3.2.3 Addit ional Soil Criteria Components Incorporated by MQEE 

3.2.3.1 Ten-estrial Ecological Soil Criteria Component 

The MCP approach addresses primarily human-health effects with some consideration of 

Version 1.0 28 



indirect ecological effects (aquatic) throEgh the soil/poimdwater leaching-based 
concentrations (GW-3), However, there is no consideratioe for direct soil contact exposure 
for terresttial ecological receptors. As MOEE is also committed to providing ecological 
protection, ecotoxlcity criteria were included in the development process for soil criteria. 
Ontario ecological effects-based criteria for inorganics were incorporated into the process to 
develop surface restoration criteria for sols. The decision was made that terrestrial ecological 
protection for direct contact below the 1.5 meter depth, was not appropriate. Therefore, only 
human health and indirect ecological effects through leaching (via poundwater to surface 
water) were considered for sub-surface soil criteria (>1.5m depth). 

The Netherlands have also developed ecosystem toxicity-based soil criteria for several 
inorganic and organic contaimnants. These coEcenlrations were utilized in the process when 
Ontario ecological criteria did not already exist. The Massachusetts DEP developed soil and 
groundwater criteria (based on human health) for 106 inorganic and organic chemicals. The 
intepation of additional criteria for metals and inorganic parameters, based on ecological 
data, increased the soil chemical list to 115. 

The following inorganic parameters were added to the soil criteria development process: 
barium, boron, chromium (total), cobalt, copper, molybdenum, electrical conductiviiy 
(mS/cm), nitrogen (total), and sodium absorption ratio (SAR). 

The Massachusetts DEP chose to develop a human health risk-based criterion for chromium 
III and VI but not for total chromium. MOffi has ecological effects-based criteria for total 
chromium. Therefore, the committee decided to include total chromium on the chemical list. 

The Phytotoxicology Section of the MOEE Standards Development Branch has recently 
developed soil quality criteria for boron based on phytotoxicity effects data. Boron has been 
included m the chemical list; however, the boron criteria, which address the ^available' boron 
in soil are based on a *hot water extract* rather than bulk soil analysis. The development of 
the boron criteria is described in detail in Appendix B.3. 



3.2.3.1.1 Exposure Pathways and Protection of Ecological Receptors at Various Land Uses 

In determining numerical criteria for soil based on potential ecological effects, it was 
necessary to make judgements as to what receptors should be protected and what level of 
protection was required for each land use categoiy, A ftill range of philosophies exist, from 
protection against the earliest detectable effects to any species that could potentially occur on 
a site, or be affected by contamination at a site, to protection against the most severe of 
effects to very common species which normally occur on sites of a particular land use 
categoty. The philosophy that is adopted can, therefore, strongly influence the final generic 
criteria derived. This section outlines the level of ecological protection which forms the basis 
for the development of the ecological criteria for each of the three land use categories: 
^ricultural, residential/parklaiid and industriaJ/commercial, 
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To the extent permitted by available scientific evidence, these types of protection were 
incorporated into the criteria development process for each land use category. However, it 
must be stressed that in many cases, the lack of scientific evidence prohibited the 
development of an ecological conaponent. 



Agricultiiral Land Use Category « 

Soils that are to be used for agricultural purposes should be able to support the growth of a 
wide range of commercial crops as well as the raising of livestock. Contamination due to 
anthropogenic activities should not result in noticeable yield reductions of commercial crops 
that cannot be remedied through normal farming practices. Soil concentrations of chemical 
parameters also should be sufficientiy low that there are no taiown or suspected adverse 
impacts on domestic pazing animals, including migratory and transitory wildlife, through 
both direct soil ingestion or through ingestion of plants pown on the soil. Since soil 
invertebrates and nucroorganisms provide important ftinctions for the overMl health of a soil, 
and the plants supported by the soil, these populations should not be adversely affected to the 
point where functions such as nuttient cycling, soil:root symbiotic relationships and 
decomposition are significantly reduced or impaired. 

A consideration of all of the above factors also must recognize that in certain situations, 
agricultural chemicals are utUized because they are capable of selective toxicological action 

against undesirable plants and soil organisms, hi these situations, a case specific approach 

wEI be necessary in the soil remediation process. 



Residentiial/Parkland Land Use Category 

m 

ITie need for protection of commercial crops in the residential/parMand land use category is 
not as apparent as for agriculture; nevertheless, the common practice of powing bac^ard 
vegetable gardens and allotment gardens results in there being little practical difference 
between the plant species to be protected at residential sites and those at agricultural sites. 
Since parkland is included with residential land use in tMs category, it is also necessary to 
protect migratory and trmisitory species that may utilize such sites. The major difference 
firom agricultural sites is that, for residential/parkland sites, the protection of domestic grazing 
animals such as sheep and cattle is not an important consideration. 



Industrial/CQmmercial Land Use Category ■ 

It is not necessary to require as high a degree of protection for on-site ecological receptors at 
an industrial or conomereial site as it is for agricultural or residentiayparHand sites. The soil 
at industrial sites should be capable of supporting the growtii of some native and ornamental 
trees, shrubs and grasses, but, it is not as important to protect against yield or growth 
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redEctions to the same extent as for residential and agiicultiiral properties, nor to protect as 

wide a range of species. Since it would be MgMy undesirable to have transitory or mipatory 
species being affected by utilizing any specific industrial or commercial property, criteria 
should be sufficiently protective to prevent such adverse effects on these species. 



3.,2,3,1.2 Existing MO'EE SoM Clean-up/Decommissioning Guidelines (SCUGs) 

The rationale on wMch the 1989 guidelines was based was described in the MOE publication 
"Soil Clean-up Guidelines for Decommissioning of Industrial Lands: Background and 
Rationale for Development " (MOE, 1991). Tliis publication has been replaced and relevant 
infonnation applicable to those parameters that were utilized in the 1995 criteria development 
process can be found in Appendix B.3. 

i. 
Soil clean-up criteria were developed for the following parameters: As, Cd, Cr (total), CrVI, 
Co, Cu, Pb, Hg, Mo, Ni, Se, Ag, Zn, soil pH range. Electrical Conductivity and Sodium 
Absorption Ratio. However, in the case of Cd, Pb, and Hg, the 1989 criteria were influenced 
more by human health considerations rather than ecological effects, and accordingly these 
criteria were discarded (with the exception of Cd for the agricultural land use category). 

Re-examination of the rationale for the 1989 ecological criteria indicated that although the 
process was much less rigorous than the most recent CCME protocol for the development of 
ecological criteria, it did offer several important features: 

the criteria have been utilized in Ontario for 15 years without any evidence to indicate 
that protection was not provided 

m 

the criteria have been widely adopted for use in other jurisdictions including the 
CC^ffi without any evidence of problems. 

early evidence from the new CCME process which has been applied to a limited 
number of parameters indicates that the 1989 ecological criteria are in reasonable 
agreement with the results from this process 

a thorough review of the available literature combined with an experimental propam 

by the Phytotoxicology Section has confnrmed that in the case of copper, the 1989 
values are fiilly in Mne with values that emerge from this type of Mialysis 

Based on this assessment, a decision was made to incorporate the 1989 ecological criteria. 
The following additional considerations were utilized. 

A strong argument can be made that the 1989 SCUGs for Cd (Le. 3 ppm for coarse-textured 
soils and 4 ppm for medium/fine textured sois) are still valid for the agricultural use 

category. Cd is an element that is not readily eMnainated in mammals, and it is known to bio- 
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accuinulate in tissue. Grazing animals that are ingesting Cd accumElated in plants growing 
on contaminated soils and from the soils themselves may be more at risk from Cd 
accEmulation than is accounted for by any criterion Mgher than the current MOHE SCUG of 
3 ppm (e.g. the Netheriands ecotoxicity criterion for Cd is 12 ug/g). It is known that wild 
UEgulates grazing on lands with nataral backgromid Cd concentrations can accumulate Cd in 
Ae kidneys to the point where the kidneys are unfit for coasumptlon. Some species of food 
plants (i.e. spinach and lettuce) have been observed to accumulate Cd in the edible portions of 
the plant to levels that would be of concern, even at relatively low soil Cd concentrations. 
Although the change of tfie Cd guideline from 3 pg/g to 12 ug may be suitable for residential 
puiposes, there is Uttie evidence that it takes the above factors into consideration for 
agricultural land uses. 

The CCME draft document "A Protocol for the Derivation of Ecological Effects Based md 
Human-Health Based Soil Quality Criteria" (1994) contains some equations that are useful for 
estimating guidelines based on food ingestion and soil ingestion by animals utilizing die land. 
Using these 'equations and data presented in the draft CCME Msessment document on 
Cadmium (Canadian Soil Quality Criteria for Contaminated Sites: Cadmium) , a guideline of 3 
pg Cd/g is indicated to be appropriate for agricultural use. These equations are presented 
below. For these reasons, it was decided to continue using the 3 jug/g guideline for cadmium 
for agricultural use unless and until there is substantial justification to indicate that it too 
should be changed. The foUowmg is a CCME calculation of sml quality criteria based on 
food ingestion by animals (e.g. cattle): 



EDH = BTED x BW/Fm 

= 0.0028 mg Cd kg'BW x .day' x 100kg / 3kg day'' 
= 0.093 mg/kg dw food 

SQCfi = EDFI X AFf-^'CF' 

= 0.093 mg/kg X 0.85/0.025 
= 3.16 mg/kg 



CCME calculation of soil quality criteria based on soil ingestion by animals 

EDH = DIED X BW/SM 

= 0.0028 mg Cd kg^'^BW x day^* x 100kg / 0.54kg day'' 
= 0.519 mg/kg dw soil 

SQC,, ^ EDSI X AFJ BF 

= 0.519 mg/kg X 0.18/ 0.025 
= 3.74 mg^g 
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Where: 

SQCfi = Soil Qu.alil:y Criteria for Food Ingestion 

SQCsi = Soil Qnalty Criteria for Soil Ingestion 

EDFI - Estimated dose for Food Ingestion 

DTHD' = Daily ThreshoM Effects Dose 

BW = Body Weight 

FM ^ Food Ingestion Rate 

SM - Soil Ingestion Rate 

AFp - Apportionment factor for Food ingestion 

AFgi = Apportionment Factor for Soil Ingestion 

BCF = Bioconcentration Factor 

BF = Bioavailability Factor 

The 1989 Cu, Mo, and Se SCUG criteria for agrictiltural/residential/parkland land uses were 
developed to protect grazing livestock. The industtial/coiniiiercial SCUG criteria for these 
three parameters provided protection to vegetatioii only. For this reason, the 
industrial/commercial SCUG criteria (for coarse-textured and medium-fiEe textured soils) 
were selected for both die residential/parklaiid and industrial/commercial land use categories 
where pazing ammals are not likely to occur. The Cu, Mo and Se SCUG values that were 
based on protection of grazing Mvestock will apply to the apicultural land use category only. 

The electrical conductivity of soil is essentially a measurement of the total conoentration of 
soluble salts in tiie soil solution and can have a large osmotic iEfluence on plant ^owth, m 
well as on soil organisms. The existing MOEE SCUGs for electrical conductivity (E.C.) of a 
soil required the use of a saturated exttact. This procedure is time consuming and results are 
subjective; ie^ the end point of saturation is determined by the technician's. expert opinion. 

A fixed 2:1 water: soE procedure eliminates this uncertainty and provides a more rapid and 
rehable test. Both MOEE (Phytotoxicology Section) and Ontario Ministry of Agriculture, 
Food and Rural Affairs (OMAI^A) now use the 2:1 procedure for most routine samples. 
The water:soil ratio used for the extract affects the resultant electrical conductivity; hence, the 
existing SCUG of 2.0 mS/cm (agricultural/residential/parkland) and 4.0 mS/cm 
(conunercial/industrid) were adjusted to account for the change in water: soil ratio for this 
criterion. 

Data in Extension BuUetiE E-1736 (Michigan State University, 1983) made availaMe to the 
committee by the Department of Land Resource Science, University of Guelph, show that for 
a givee E.G., in saturation extract, the expected E.C. in a 2:1 water:soil ratio would be one 
third of the former. The appropriate B.C. for both agricultural and residential/parkland land 
use categories is 0.667 mS/cm. When rounded to 0.7 mS/cm, this value corresponds witii the 
boundary between what McKeague (1978) states "may result in a slightly stunted condition in 
most plants" and "slight to severe burning of most plants". TMs is a reasonable concentration 
at wMch to establish the E.C. SCUG and confmned the use of the divisor of 3 as a 
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conversioii factor. Using tMs conversion factor, the industrial/commercial SCUG for E,C, 

becomes 1.4 mS/cm. 

Provisional soil cleMi-up guidelines were also produced in 1989 for Sb, Ba, Be and V for 
wMch the knowledge of their potential adverse phytotoxic effects was more limited than for 
the other inorganic parameters. These provisional criteria were dso incoiporated into the 
cirrent modified criteria development process. 

In Ml .cases, MOE SCUG criteria values for oo^arse-textured soils, as. weE ,as medium, .and fine 
textured soils have been adopted from the 1989 guidelines for use In the current criteria 
development process. Coarse-textured soils are defined here as greater than 70% sand. The 
medium, and fine textured soil SCUGs .are 2.0'-25% higher th.an the conjesponding values for 
coarse-textured soils. 



3.2.3, 1. ,3 The Netherlands "C Level" Ecotoxicity Criteria 

The Dutch government published soil and groundwater clean up guidelines, "ABC values", in 
1983. These guidelines have undergone revision over the last 7 years to include both human 
health and ecological effects-based data. A new set of C-values has been proposed (Vegter, 
1993). The final intepated C- value includes a hum_an health, component, .as well as. the 
ecological component, and includes risk mwiagement adjustments. The ecological component 
of the C-value is derived by taking the geometoc mean or the average value of the logarithm 
of the No Observable Adverse ,Effect Concentration (NOEC) (De.nn,eman and van Gestel, 
1990). This means that the C-value represents the chemical concenttation at which the NOEC 
for 50% of the ecological species has been exceeded. 

For the pu^oses of this guideline, the ecotoxicity component of the C-value was incorporated 
into the soil criteria development process in all cases where a 1989 MOE SCUG value was 
not available. In addition to the references listed above, more information on the Dutch 
guidelines can be found in the following references: van den Berg and Roels (1993); van den 
Berg et al. (1993); and Denneman and Robberse (1990). ■ 

3.2.3.2 Migration: Soil Vapour to Indoor Air Soil Criteria Component 

The MCP approach does not consider the potential for direct migration of volatile 
contaminants from contaminated soil to indoor air. Volatile organic compounds may exist in 
soils such that vapours can migiate by diffusion under a concentration gradient or by 
advection under a pressure gradient diiectiy into underground structures which can create a 
potential health risk to occupants in the building. 

As a result of feed back reoeived during the public consultation process, and in consideration 
of the fact that the soil-to-indoor air exposure pathway can pose a significant risk to human 
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hedth, a decision was made to include this pathway as an additional component in the surface 
soil (<1 .5in depth) criteria development process. Therefore, the soil vapour-to-indoor air 
(SfLk) pathway was used in the development of the surface soil criteria to provide protection 
for situations which involve, or might involve the construction of buildings with basements on 
sites previously contaminated with pefroleum products. 

Vapour movement from contaminated groundwater through soil and into a basement is dealt 
with through use of another vapour transport model in the MCP approach. The MCP vapour 
transport model addresses the potential for vapour migration from soils pealer than 1.5 m 
below surface. Also, at depths greater than 1.5 meters, basement walls, would tend to be 
associated with larger, commercial or industrial buildings, where wall thickness would 
normally be much peater than those of typical residential dwellings. Accordingly, additional 
protection would be afforded occupants in these types of buildings due to much greater indoor 
m attenuation factors (dilution resulting from vapour migration across the wall and into 
indoor air). 

Accordingly, a set of soil-to-indoor air component concentrations (S/IA) were developed for 
all volatile organic contaminants for which the MCP approach derived GW-2 concentrations 
(i.e . 51 organic compounds in the Ml suite of 117 chemical parameters). 

The S/IA soil concentrations were deteraiined using equations adapted from the vapour 
teansport model developed by 0*Connor Associates Environmental Inc. for both the CCME 
and Alberta Environmental Protection's revised remediation guidelines for pettoleum storage 
tank sites (Alta. Envir. Protection, 1994; CC^ffi, 1994; O'Connor Assoc. Envir. Inc., 1993). 
The S/IA soil concentrations were based on the same target indoor air concenttations derived 
by Massachusetts for GW-2 concentrations (Le. human health risk-based air concenfrations, 
odour detection levels or backpound indoor air concentrations). 



3.2.3.2.1 Vapour Transport Model Equations Used to Determine S/IA Soil Concentrations 

Volatile organic compounds in soil may exist in pure (immiscible) form or in the dissolved, 
adsorbed and vapour phases. The distribution of a contaminant between phases depends on 
the contaminant concentration, soil type, moisture content, porosity and org^c carbon 
fraction. It is also govemed by specific physical properties of the contaminant. 

The concentration of volatile compounds In the soil gas phase (air), soil water phase 
(dissolved) and soil particle phase (absorbed) can be estimated by equations in the phase 
partitioning component of the vapour ttansport model The calculations requite contaminant 
properties such as organic carbon partitioning coefficient, Henry's Law constant, as well as 
certain soil data including temperature and organic carbon fraction . The equations are as 
foUows: 

C,,- C^,/(K^xfJ S/IAEq. (1) 
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where: C^p = contaminant concentration absorbed to soil particles (ug/g) 
Cg^ = contaminaiit concenliation dissolved in soil water (ug/ml) 
K^ = organic carbon petitioning coefficient (ml/g) 
foe - organic fraction of dry soi (g/g) = 0.001 for tMs application 

Qg ^ (C,, X H) / R X T S^ Eq. (2) 

where: C^g = contaminant concentiation in soil gas (ug/m^) 

H = Henry's Law constant (atm.m^/moI.) 
R = Gas Constant (0.082 atm.L/moLK°) 
T = AbsolEte Temperature (293 "K) 

The following equalion can be developed from S/IA equations (1) and (2): 

% = C,, X R X T X H-^- X K,, X f„, S^ Eq. (3) 

In order to quantify the relationship between soil gas concentration and indoor air 
concento-ation, a dilution factor was derived via equations in the "mass transfer to building" 
component of the model. Therefore, S/IA equation (2) can also be expressed in terms of the 
t^get indoor mr concentration: 

C^g = [Indoor .Air] x D S/IA Eq. (4) 

where: [Indoor Air] = the target indoor air concentration of the contamiEaiit (ug/m- ) 
D ~ dilution factor for the contaniinant concenttation in the soil gas phase vs 

'the 'tM-get in,door .air concenttation. 



S/IA equation (3) cmi then be expressed in terms of the target indoor air concenttation: 

C^p, = [Indoor Air] x D x R x T x H'^ x K^ x f^ ' ' S/IA Eq. (5) 

The relationship between soil gas concentration and indoor air concentratioE is a complex 
function of variables and parmieters relating to soil conditions, depth to contaminatioE, 
building foundation and mechanical system details, meteorological conditions and contaminant 
properties. In the model, a probabilistic analysis comprised of two parts was coEducted to 
detenmne dilutioii factors between C^^md [Indoor Air]. A sensitivity aoalysis was conducted 
in which all input variables, except depth to contamination, were assigned probability 
disMbutions and w^re aiowed to vary during execution of a Monte Carlo simulation of tiie 
vapour transport, TMs was done to identify the parameters having the greatest influence on 
the dilution factor. 
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Then a series of simulations was carried out, allowing the values of only the most sigmficant 
parameters to be varied, in order to develop dilution factors as a function of depth and soil 
type. Since the nature of the actual distributions was generally not known, most variables 
were assigned a ttiangular distribution defined by minimum, maximum and modal (most 
probable) values. It was concluded that in the absence of more detailed statistical information 
or site-specific data, the triangular distribution was appropriate for this study. 

At the 5th percentile, there is a 5 percent chance, based on variations in the key parameters, 
that the dilution factor will overpredict the dilution and hence undeipredict the Indoor air 
concentration. This coiresponds to a 95 percent level of conservatism. For the most 
conservative 5th percentile values, the vapour model predicted a dilution factor for sandy soils 
ranging from approximately 9,500 at zero depth to 31,400 at 10m depth. The 5th percentile 
TMige for clayey soils was 12,600 to 388,000, respectively. 

Details of the above mentioned analyses, a listing of the input parameters and probability 
distributions and values assigned to the parameters, and results of the probability analyses for 
two soil types, sandy and clayey soils (e.g, curves for the 0, 5th, 10th, 25th, 50th, 75, 90th, 
and 100th percenties) are presented in die 1994 CCME document entitied " A Protocol for the 
Derivation of Ecological Effects-Based and Human Healtfa-Based Soil Qualitv Criteria for 
Contaminated Sites ". 

to order to provide maximum protection in the majority of soil types the decision was made 
that the dilution factor pertaining to the 5th percentile for sandy soil was the most appropriate " 
for this policy. The assumption was also made that the contaminated soil would be in direct 
contact with a basement foundation (Le^ depth - 0). Therefore, a dilution factor of 10,000 
was chosen for determining tiie S/IA vdue for coarse textured soils. This value was also used 
by Alberta Environment for developing their revised MUST guidelines. Thus, S^A equation 
(4) can now be written as: 

Csg = [Indoor Air] x 10* (units in ug/m^ soil) S/IA Eq. (6) 

and after making all unit conversions, S/lA equation (5) becomes: 

Csp= [Indoor Air] x K^ x ff' x 2.4 x 10^' (units in ug/g soil) S/IA Eq. (7) 

As in the vapour transport model to determine GW-2 groundwater concentrations that are 
protective of indoor air, a different dilution factor was used in equation (4) of the model in 
order to develop the S/M conoenttations for medium/fine textured soils. The vapour te^sport 
models used for groundwater to indoor air, and soil to indoor air, are very similar. For this 
reason, tiie S/IA dilution factor for medium/fine textured soil was derived from the ratio 
between the two attenuation factors used in the GW=2 vapour fransport model for coarse 
textured soils (5 X 10^) vs. medium/fine textured soils (8 x 10'^); Le^ the ratio is 6.25. 
Therefore, for medium/fme textured soils, the S/IA dilution factor (D) in eq.(4) of the S/IA 
vapour transport model was given the value of 6.25 x 10*. 
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3.2.3.2.2 Derivation of the S/IA Soil=to-lidoor Air Conceotration. 

The S/IA soil concentratioii, calculated as above to meet a target indoor air concentetion, is 
based on the total amount of contaminant present on the soil particles. However, in reality, 
the analysis of volatile organic contaminants in a given volume of soil involves a standard 
heat and teap process which not only measures the amount of contaminant present on the soil 
particles, but also the amount of coEtaminaEt in the soil gas Mid dissolved in the soM water. 
In order to ensure that the soil criterion was consistent with the way that soil is andyzed for 
volatile organic contaminants, the S/IA soil concentratioE must be based on the total amount 
of contamiEant present in all three phases of a given volume of soil, 

It was first necessary to estabMsh the proportions of a unit volume of sandy soil wMch 
consists of particles, soil gas or soil water. Modal values for porosity, moisture content, 
degree of saturation, particle density and bulk density were selected from their corresponding 
taangular distributions. The foUowing percent volumes were then calculated based on the 
above modal inputs: 

Portion of soil volume made up by soil particles = 60 % 
Portion of soil volume made up by soil gas - 30 % 

Portion of soil volume made up of soil water = 10 % 

The amount of contaninant present in the soil gas, in the soi water or on the soil particles of 
a unit volume of soil (ug/cm^) to meet the target indoor air concentration was calculated using 
the appropriate S/IA equatiotts (1), (6) and (7). The sum of these amounts was then 

converted to a soil concenttation value (ug/g dry weight of soil) using the modal values for 
particle density and soil buH density for sandy soils from the triangular disMbutions for these 

parameters. The modal values for sandy soils were 2.65 g/cm^ and 1.6 g/cm^ respectively. 

The following steps were earned out to derive an S/IA sott coEcentration (ug/g dry soil) for 
each volatile organic: 



l* The concenteation of contaminant absorbed on soil particles which produces the target 
indoor air concentratioE was estimated using S/LA equatioE (7) - units of value in ug/g, 

2. The resulting value from S/IA equation (7) x 2.65 u^cm^ (particle density) x 0.6 (% 
soil volume) provides the Moount of contaminant absorbed on the soil particle portion 
of a cm^ of soil - units of final value in ug/cml 

i* The amount of contaminant in the soil gas portion of a cm^ of soil was determined by 
solving S/IA equation (6) for the soil gas conoentration x 0.3 (% soil volume) x 10^ 
(unit conversion) - units of final value in ug/cm^. 
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The amount of contamiEant dissolved in the soil water portion of a cm^ of soil was 
determiEed by solving S/IA equation (1) for the soil water concentration x 0.1 (% soil 
volume) X 10'^ (umt conversion) - units of final value in ug/cm- . 

The total amount of contaminant in a cm^ volume of soil is equal to the sum of the 
values derived in steps 2, 3 and 4 - unit of find value in ug/cm^. 

The S/IA concentration (units in ug/g soil dry weight) is equal to the value derived in 

step 5 divided by 1.6 g/cm^ (soil bulk density). 



3.2,3.2,3 Application of a DegradationA^'olatilization Factor to the S/IA Soil Concentration 

The CCKffi/Alberta vapour transport model assumes a constant contamiEant source; it does 
not account for volatilization (loss of contaminant to surface), depadatioE or source depletion 
of a contaminant in soil with time (CCl^ffi, 1994). Although very protective of human health, 
the assumption of a constant source concentration may not be realistic when permanent soi 
remediation criteria are being considered. Due to the highly time-dependent nature of the 
soil-to-iEdoor air pathway, the effect of chemical depadation, source depletioE due to 
volatilization and actual thickness of the contaminated zone must be coEsidered when 
modelling risk to human health resulting from low contaminant levels left in remediated soil. 
For this reason, the decision was made to apply a degradatroE/volatilization factor to each 
S/IA soil concentration generated by the vapour fransport equations. 

The degradation/volatilization factor was derived from data generated by SaEders and Stem 
(1994) using a dynamic soil-to-indoor air exposure pathway model developed by Jury et.al. 
(1983, 1990), This model is unique in that it takes into account contaminant losses due to 
degradation and volatilization to the surface over time. Also, like the S/IA values, it operates 
on tiie basis that a volatile organic contaminant is present in the soil in a vapour phase, 
aqueous phase and adsorbed to soil particles. The Ju^ etal model can assume an infinite 
coEtamination source or can assume a contaminMit source is confined to a layer of soil of 
finite thickness. Using the Juiy etal model set for infinite contMnination depth, with and 
without contaminant depadation in a hypothetical environmental scenario, Sanders and Stem 
(1994) determined soil criteria for severd volatile organics; benzene, carbon tetrachloride, 
chloroform, chloromethane and dichloromethane. 

The ratios between the soil criteria predicted with and without degradation (from Sanders and 
Stem, 1994), for the five volatile organics (see Table 4) were examined and a decision was 
made to take 50% of the mean value of these ratios (which approximates the geometric mesm) 
and to use this as a depadation/volatilzatioE factor. The value was calculated at 31. 

Al S/IA concentrations were subsequeEtly adjusted by tUs "best judgement" factor at this 
time. However, if more detailed informatioE is made available at a later date then the 
de^adatioE/volatiiization factor may be determiEed oe a chemical by chemical basis. Also, 
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the data generated by Sanders and Stem (1994) pertains to carcmogens for wMch acceptable 
exposire is expressed in terms of total life time dose. The degradation/volatilization factor 
derived from this data was applied to the "threshold" contaminants as weE. As with 
carcinogens, it is unrealistic to assunae a constant source for non=carcinogens as well. The 
S/IA values for all volatile compounds are shown in the final column of the component 
summary tables presented in Appendex A.2. 



Table 4: Jury Model - Infinite Contamination Thickness 


k 


Contaminant 
Depadation 


No Contaimnaiit 
Degrajdaiion 




Volatile Organic 


Soil Cleanup Criteria 
(ttg/g) 


Soil Cleanup Criteria 

Cu.g/g) 


Criteria Ratio 


Benzene 


0.49 


0.0031 


158 


Carboo tetrachloride 


0.0032 


0.0005 


6.5 


Chloroform 


0.17 


0.014 


12 


Chloromethane 


2.1 


0.045 


47 


DicMoromethane 


LI 


0.013 


85 


Mean Value 

(50'%' of mean v,alue) 






62 

(31) 



3.2.3.3 Soil Vapom to Outdoor Aii' Modelling Check for Exceedance of Ontari'O .Ambient 

.Air Quality Criteria 

Although the Massachusetts approach provided some protection for soil vapour to outdoor air 
transfer via the use of ceiling concentrations, additional analysis of vapours from surface soils 
to outdoor air was warranted. The final step in the soil criteria development ensures that the 
criteria for volatile contaminants is established such that the air quality is not affected by 
unacceptable levels of soil vapour migrating to outdoor air. The surface soil criteria for 
fourteen organic contaminants were examined to ensure that the associated soil vapour 
concenttatioES would not exceed Ontario ambient air quality criteria (AAQC). 

On the basis of two separate model runs (AERIS and MOEE Toxic Model), by staff of ttie 
Air Resources Branch, under a niimber of worst case soil depth and site characteristic 
assumptions, there was no indication that ambient air quality would be a problem for my of 
the surface criteria. A description of the modelling approach ftat was utilized is shown in 
Appendix B.3. 
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3.2.4 Replacenient of MCP Human Health Risk-Based Criteria Compoiients witih Canadiaii 

Values. 

■«' 

The decision was made to choose human health risk-based criteria already derived by the 
MOEE or other Canadian j'urisdictions over ■those developed by the Massachusetts DEP. In, 
each land use category, MCP risk-based concentrations were replaced with CaEadian criteria 
for lead, dioxin/furaiis, PCBs, and total petroleum hydrocarbons (TPH). The basis for the 
substitute criteria is discmssed in the following sections. 



3.2,4.1 MOEE Dioxin^iiran Soi Criteria 

A toxic equivalent (TEQ) approach has'been developed by the Standards Development Branch 
(Joint Consultative Committee of Senior Health and Environmental Ministers, 1989) as a 
means of expressing the concentration data for 17 specific dioxin/fiiran isomers of concern as 
a single number, based on intemational toxicity equivalency factors (I-TEFs). This approach 
provides an estimate of the toxicity of the mixture, relative to 2,3,7,8 tetrachlorodibenzo-p- 
dioxin (TCDD), the most toxic isomer. Based on this technique, the Standards Development 
Branch of MOlffi has set the interim agricultural soil criterion for dioxin/fiirans at a IBQ of 
0.01 ng/g; the mterim residential/parMand soil criterion has been set at a TEQ of 1 ng/g 
Pirmingham B., pers. comm.). 

These criteria were adopted for use in this guideline in their respective land use categories, 
with no differentiation being made for potable vs. Eon-potable groundwater nor for surface vs. 
sub-surface depths. A decision also was made to apply the residential/parMand soil guideline 

(1 ng/g) in the industrial/commercial category. However, in the case of the 
industrial/commercial category, no criterion was developed for sub-surface soils (Tables C 
and D), leavmg the option open for the development of an effects-based criterion via the use 

of risk assessment or criteria adoption. 



3.2.4.2 CC^ffi Criteria for PCBs 

The decision was made to utilize the interim soil remediation criteria which were developed 
by the Canadian Council of Ministers of the Environment, with scientific input from MOEE 
staff (CCME, 1987). B^ased on this report,, the MOEE is ciirren,tly using the follow,i,ng soi 
remediation criteria for PCBs; 0.5 ug/g for agricultural land use, 5 ug/g for 
residential/parkland land use. A risk assessment value of 25 ug/g for industrial/conmiercid 
land use is currently being used by MOEE for PCBs. The committee adopted these criteria 
for this guideline with a similar approach to groundwater and surface categories that was 
developed for dioxins/furans. Modifications were made for the soil depth categories. 
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3.2.4.3 MOEE Soil Remediation Criteria for Lead 

As part of its regulato'ry m,aiidate to establish standards for environmental' quality, the MOEE 
Standards Development Branch (SDB) developed multi-media criteria for lead. The 
committee addressed the risk management and policy issues related to lead and produced a set 
of recommended lead criteria for air, soil and water. With the pubEc consultation process 
now complete, these revised lead criteria will replace existing MOlffi standards/guidelines. 
The rationale for these recommeiidations can be found in a document entitled; " Rationale for 
the Develop ment of Soil Drinking Water, and Air Quality Criteria for Lead " (MOEE, 1994). 

ITie recommended soil remediation criteria from this multi-media process have been 
incorporated into the MOffi's revised soil and groundwater criteria. They are as follows; 200 
ug/g for agricultural and residential/parkland sites, and 1000 ug/g for industrial/commercial 
sites. As with dioxins/ftirans and PCBs, no differentiation was made between potable and 
non=potable surface categories; however, modifications were made to the sub-surface 
categories. In the case of the industrial/oommercid land use category, the option will exist 
for the development of a less stringent sub-surface criterion at a future date. 

The SDB recognized that, due to the many historical uses of lead, a residential limit of 200 

ppm will be exceeded in many older urban residential areas; however, the committee stressed 
that the soil criteria are not to be considered as action or trigger values to initiate remediation 
of contaminated sites; rather, the revised criteria apply in the context of the MOEE's revised 
guideine. A more thorough discussion of the use of the soil criteria can be found in Section 
6 of the new guideMne, 



3.2.4.4 MOEE Soil Remediation Criteria for Arsenic 

The MOEE is cunrently conducting a multi-media assessment of arsenic. Therefore, it w;as; 
decided to leave the arsenic criteria at the concentrations in the 1989 MOEE soil remediation 
guideline until the multi-media assessment is complete. 

3.2.4.5 MOEE Interim Guidelines Criteria for Total Petroleum Hydrocarbons 

Criteria which were developed for use in the 1993 Interim Guidelines for the Assessment and 
Management of Petroleum Contaminated Sites in Ontario were adopted for this guideline. 
These criteria were developed by a multi- stakeholder working group composed of 
representatives from the Canadian Petroleum Products Institute (CPPI), MOEE branches and 
regional staff, and Ministry of Consumer and Commercial Relations (MCCR) for use on sites 
contaminated by petroleum products (primarily gasoline, diesel, and fuel and waste oils) 
released from underground storage tanks, aboveground storage tanks or lines/pumps at 
coramerciai sites. The guidelines specifically refer to contamination from retail and private 
fuel outlets, bulk plants and terminals but exclude refineries and petrochemical plants. 
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The mterim guidelines used a site seositivity decision tree process to detemune the relative 
sensitivity (high, moderate or low) of a site followed by the application of the appropriate 
numerical criteria. The guideline also contaiiied sections on investigation requirements and 
sampling mid analytical protocols. 

It is important to note that the interim guidelines workpoup developed criteria for total 
petroleum hydrocarbons (TPH), which is a measure of all petroleum compounds present in tiie 
soil; Le^ volatile, semi-volatile, and non-volatile compounds. Different lest methods are 
required to analyze for different volatiles. TPH can be broken into three groups; TPH 
(purgable), TPH (cold exfractable) and TPH (hot extractable). The first two groups roughly 
coffespond to gasoline and diesel fuels, the third poup corresponds to heavy oils. For this 
reason, rather than having a single criterion for TPH, the lighter petroleum hydrocarbons 
(gasoline/diesel), which contain the majority of short chained carbon compounds, were 
separated from the heavier petroleum hydrocarbons (heavy oils) with longer carbon chains. 

The petroleum contaminated soils workgroup's Level I, II, and III criteria for TPH were 
adopted, with some modifications for use in this guideline. For the lighter petroleum 
hydrocarbons (gasoline/diesel fiiel), the Level I interim guideline TPH criterion (100 ppm) 
applies to the remediation of all surface and sub-surface soils where potable groundwater 
protection is required. Where poundwater is non-potable, the Level II TPH criterion (1000 
ppm) applies to all surface soils in both the residential/parMand and industrial/commercial 
land use categories medium/fme textured soils). In both the potable and non-potable 
situations, the lighter petroleum hydrocarbon soil concentrations are Mgher than the combined 
total of the aEowed soil concentrations for the BTEX compounds. 

For the lighter petroleum hydrocarbons (gasoline/diesel fuel), the Level III criterion (5000 
ppm) applies to coarse textured sub-surface soils in both residential/parkland and 
industrial/commercial land use categories. A value of 10,000 ppm (2 x Level III criterion) 
was selected as the criterion for medium/fme textured sub-surface soils in the 
industrial/commercid land use category. Again, the lighter petroleum hydrocarbon soil 
concenttations are higher than the combined total of the allowed soil concentrations for the 
BlEX compounds. 

For petroleum hydrocarbons (heavy oils), it was decided that the Level II criterion (1000 
ppm) would provide sufficient protection for all potable poundwater situations because most 
of tfie volatile compounds are absent from the pefroleum hydrocarbons (heavy oil) poup. The 
Level II criterion (1000 ppm) also applies to the residential/parkland categoi^ in a non- 
potable poundwater situation. The Level III criterion (5000 ppm) applies to remediation of 
coarse textured, surface soils in the industtial/commercial land use category, as well as coarse 
textured, sub-soils in both the residential/parkland and industrial/commercial land use 
categories. For sub-surface soils with medium/fme texture, the value of 10,000 ppm (2 x 
Level III criterion) applies in the industrial/oommercial land use category. This concentration 
is not expected to adversely affect water movement in soil. The petroleum hydrocarbons 
(heavy oMs) concentrations in soil are higher than the combined total of the allowed soil 

» ■ 
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concentrations for the BTEX compouEds. 

It should be noted that the ceiHEg value set by Massachusetts for TPH in potable groundwater 
(1000 ug/L) was adopted by MOEE as the potable poundwater criterion for both the 
petroleum hydrocarbon (gasoline/diesel fuel) and petroleum hydrocarbon (heavy oils) groups. 
There has been no value assigned as a non-potable groundwater criterion. 



3.2.5 Other Modifications and Limiting Factors 

3.2.5.1 Degeneration of Some Chlorinated Aliphatics to Vinyl Chloride 

Reductive dechlorination is the major mechanism for the biotic degradation of some 
polychlorinated ethylenes. The Mgher chlorinated aliphatics can be depaded in the absence 
of oxygen and the presence of anaerobic methane-producing bacteria. Some sub-surface soil 
and groundwater conditions provide a suitable anaerobic environment for this kind of 
transformation mid such fransformation has been observed in the environment (Water and 
Earth Science Assoc, 1989-90; reviewed in Science AppMcations International corporation, 
1985), ^ 

TetracMoroethylene and Mchloroethylene can be transformed anaerobically via sequential 
dechlorination to vinyl chloride. The chemicals 1,1-dicMoroethene, cis- and trans- 1,2- 
dicMoroetlienes are intermediates (Vogel and McCarty, 1985; Bamo-Lage et at 1986). On 
the other hmd, abiotic reduction of 1,1 J-ttichloroethane leads to IJ-dichloroethene which 
can be to-ansformed by microorganisms to vinyl chloride (Vogel et al 1987), Though vinyl 
chloride can be ftather degraded to ethene or carfjon dioxide, the rate of tonsfonnation is 
very slow in comparison to the previous degradation steps (Major et al 1991). If large 
concenttations of tiie higher chlorinated aliphatics are allowed to remain in soil and 
groundwater, their concenttations will decrease in time. Simultoneously, the concentation of 
vinyl chloride may increase and persist in the anaerobic environment. Vinyl chloride is a 
known potent human carciriogen (I ARC, 1979; US EPA, 1985). 

To prevent generation of unacceptable soil and groundwater concenttations of vinyl chloride 
in a non-potable situation, a decision was made to limit the amount of these higher 
chlorinated ethylenes in soil and in groundwater. Therefore, for the above-mentioned 
chlorinated ethylenes, soil and groundwater criteria derived for tihe protection of potable 
groundwater; Le. criteria in Tables A (surface soil - potable groundwater) and C (sub-surface 
soil - potable groundwater), were applied to Tables B (surface soil - non-potable groundwater) 
and D (sub-surface soil - non-potable poundwater) respectively. 
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3.2.5.2 Limited pH Range for Use of Generic Criteria 

For most of the inorganic criteria, protection of terrestrial ecological receptors is the most 
sensitive component. In almost al cases, the experimental studies that were conducted to 
establish the dose:response relationships utilized soils with EormM pH ranges between pH 5.0 
to 9.0. It is a well known fact that for many metals, bio-availability in soil increases 
significantly as soil becomes more acidic. Conversely, some metals become increasingly 
more mobile at very high soil pH. 

It is also recognized that the pH of the soil can impact on the leaching of inorganics from soil 
to groundwater. In view of these factors, a limitation was placed on the use of the generic 
criteria derived for inorganics. Since metal mobility and bio-availability increase at high and 
low pH levels, the generic soil criteria for inorganic parameters are applicable when the pH 
ranges between 5.0 and 9.0 (surface soils) and 5.0 and 11.0 (sub-surface soils). The soil pH 
range acceptable for applying generic criteria to sub-surface soils (>1.5m depth) was set at pH 
5.0 to 11.0 (Tables C and D) because pH at depth is naturally Mgher than at the surface due 
to higher levels of carbonates. 



3.2.6 Summarv of the Final Decision Process for the Development of All Ontario Soil and 
Groundwater Criteria 

The input variables and steps used in the decision process for all soil and groundwater 
remediation criteria for each land use category and groundwater situation, are suimmarized in 
the following sections. Figures 3 and 4 provide an overview of the criteria development 
process for soil remediation criteria and groundwater criteria, respectively. A tabular 
summary of the components utilized in deriving the various soil and poundwater criteria is 
presented In Tables 5 and 6. Tabular summa^ sheets showing the numerical values for each 
component and the basis (rationale) for all the soil and poundwater criteria in Tables A to D 
can be found in Appendix A.2. 
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FIGURE, 3: OVERVIEW OF Tlffi^ SOIL CMTEMA SELECTION PROCESS.. 
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FIGURE 4t O^VEM,VIEW OF 'TIffi GEOUNDWATEE CM'TE'RIA SELECTION 
PROCESS. 
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TABLE 5: 



GENERIC SOIL REMEDIATION CRITERIA DEVELOPMENT PROCESS - 1996 



COMPONENTS UTILCED IN DEVELOPMENT OF SOIL 
QUAUTY CRrTERIA 


LU * 


A 


WP 


VC 


RD# 


F 


F 


s 


SS 


r 


S 


SS 


GW « 


P 


P 


NP 


p 


NP 


P 


NP 


p 


NP 


P 


NP 


P 


NIP 


TAB# 


A 


A 


1 


A 


B 


C 





A 


B 


A 


B 


c 


D 


COMPONENT GROUP A (EFFECTS-BASIOI 












Laachrng to GW - Po&bJe Quality (Human Health) 


X 


X 




% 




X 




X 




X 




X 




Leaching to GW - Vapour Migrabon from GW to IrKtoor Air (Human 
Health) 


X 


X 


X 


X 


X 


X 


X 


K 


X 


X 


X 


X 


X 


Leactiing lo GW - Discharge fo Surface Water (AqiaBc Ofiantsms) 


X 


X 


X 


x: 


X 


X 


X 


X 


K 


X 


X 


X 


X 


Off-gassing to Ambient Air (Human Health) 


X 


X 


X 


X 


X 






X 


X 


X 


X 






Vapour Mtgration from Soil to Indoor Air (Human Healtti) 


X 


X 


X 


X 


X 






X 


X 


X 


X 






Ecological Effects (Bioaccumijlaoon/Grazingi Animals) 


X 


























Ecological Effects ■ Direct Conlaci fPlants/Mierobss) 


X 


X 


X 


X 


X 






X 


X 


X 


X 






DeiTtial Conlact/lngestion (Human Healffi) 
High Exposufa-'Accessible Soils (S1 ) 


X 


X 


X 


X 


X 


















Dermal Contact/lngestjon {Human Health) 
fi^ooerale Exposupa' Accessible Soils (S2) 












X K 


X 


X 


X 


X 






Demiai Contact/! ngestor {Human Heal Pi) 
Limited Exposure/Restrictec! Access (S3} 






















X 


X 


COMPONENT GROUP B (EFFECTS-ORHNTCOUNCeRTAINlY & POLLUTION PBEVBfnOW BASED) 




31 Sal Ceiling - Odour Based - High Volatilas 


X 


K 


X 


X 


X 


















S1 Sod Ceiling - Odour Eased - Moderate Vglatiies 


X 


X 


1 


X 


X 


















SI Sal Ceiling - Odour Based - Low Voiatiies 


X 


X 


X 


X 


K 


















S2 SofJ Ceiling ■ Odour Based - High Volaolas 










X 


X 


X 


X 


X 


X 






S2 Soil Ceiling - Odour Based - h^oderate VolailSs 












X 


X 


X 


X 


X 


X 






S2 Soil Ceiling - Odour Basea - Low Voiabies 












X 


X 


X 


X 


£ 


X 






S3 Sod Ceiling - Odour Based - High Volatile^ 
























X 
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S3 Sol Ceiling - Odour Based - Moderate VoteBlts 
























X 
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S3 Sod Ceiling ■ Odour Based ■ Low Volal.es 
























X 
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COMPONENT GROUP C {HSSK MANAGEIffiMT LIVIL 1 BASED) 






Rural Background Soil Qualifv 


X 


























Urtian Background Soil Quality 




jC 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


Analytical Capability (MDL/PQLl 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 



The soil quality criterion is developec by taWng ths lowest value of all marked (x) Group A and B compontnts; if this value is greater than both miarlked 
Groiip C components, it becomes the eritenion!; if it is less than any marked Group C componenl. then the greater of the marked Group C qomponsnts 
becomes the cntenon 



LU=Lancl Use 

A=Agricultural 
R/p=Residentia ^Parkland 
1/C=I ndustnat/Com mercia I 



Rp^Rtmediation Depth 

F=Fulll Depth 

S-=Surface 

S&=Sub-Surface 



GW=Groundwater Ciitegoiy TAB^Table A-D 

P=Potable (drinking) 
NP=Non-potalDle 
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TABLE 6: 



QENERIC GROUNDWATER REMEDIATION CRITERIA DEVELOPyENT PROCESS - liM 



COMPONENTS yTILIZlD IN OEVELOPMENT OF GROUNDWATER QUALITY 
CRITERIA 



Table A 



Non Potable 



Table B 



COMPONENT GROUP A CEFFECTS-IASED) 



Drinking Water Qyality (Human Health) 



Vapour Migration from GW to Indoor Air (Human Health) 



Groundwa ter Discharge to Surface Water (Aquatic Organisms) 



COMPQNENt GROUP B (EFFECTS-ORIENTED/UNCERTAINTY j POLLUTIO N PREVENTION BASID) 

Calling Concentration in Water (Odour/Taste) 



Vapour Migration from GW to Indoor Air (50% Odour Recognition) 



COMPQNENT ©ROUP C fBISK MANAGEMENT LEVEL-I BASED) 

Analytical Capability (MDL/PQL) 



Vapour Migration from GW to Indoor Air (Indoor Air Backgro und) 
Ceiling Concentration in Water (50% of Solubility) 



■ 1 



The grocjndv«/ater remediation criterion is dweloped by talcing the lowest value of all marl^ed (x) Group A and B eomponsnts; If this value is greater 
mari<ed Group C component, It beeomss the criterion; if it is l^s than the marised Group C eomponent, then the marted Group C componeni 



3.2.6,1 Agriciiltural Land Use (Soil-All Depths) - Potable Groundwater Situation 

These criteria apply to the restorMion of both surface and sub-surface soil, and groundwater is 
always assumed to be potable for tMs land use category. Direct contact soil conceiitrations 
derived for the S-1 soil category are incorpomted here. A summary of components used in the 
soil criteria development process can be found in appendices A.2.1 and A.2.5 for coarse textured 
and medium/fine textured soils, respectively. The following steps are involved in this decision 
process for botii coarse and medium/fiEe textured soil criteria: 

1} For all chemicals, the lowest value derived for either the direct soil contact concentration 

S-1, leacMng-based concentrations (S-/GW-1, S-/GW-2, or S-/GW-3), or the soil-to- 
indoor air concentration S/IA (for volatile organics only) is selected for a given chemical. 

2) The appropriate S-1 ceiling concentration is identified (ceiling concentrations can vary by 
chemical). 

I) The lower value detennined in step 1 and 2 is selected and carried to the next step in the 
process. 
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4) The current agricultural/resideiitial/parldand MOEE SCUG (coarse and medium/fine 
textured soil) for the given cheimcal is identified, if it is available. 

^ For chemicals for wMch no agriciiltural MOEE SCUG exists, the Netherlands "€ Level" 
ecotoxicity criterion for the given chemical is identified, if it is avdlable. 

# TTie lower value :from step 3 .and 4, ot 3 and 5 if no MOEE SCUG exi:sts, is chosen and 
earned through to the next step of the process. 

*^ The value dete:nniDed in step 6 is chcicked ,ag:ainst model results (AERIS or M'OEE Air 
Toxics model) vapour off-gassing potentiaJ to cause exceedance of MOEE Ambient Air 

Q'uaMty Criteria (AAQC). W necessary, 'the soil value is reduced to meet the AAQC. 

^ 'The appropri.ate O^ntiuio MDL/Mass. PQL is identified. 

^ The appropriate Ontario soil background concentration is identified; in this case the rural 
backpound value is utilized. 

10) The highest value determined in steps 7, 8 and 9 is selected. 

11) The fmal value derived in step 10 is adopted as the soil remediation criterion for the 
agricultural land use category and entered into the appropriate column in Table A, 

12) For asenic, the existing MOEE SCUG (co.arse and medium/'fine textured soil) criteria for 
agricultural/residential/parkland land uses is adopted. For boron (available), tiie MOEE 
Phytotoxicology criterion for agricultural, residential and parkland land uses, is adopted. 

13) For the following parametere, substitute human health risk-based criteria are adopted: 
Dioxin/ftirans (TEQ) - MOffi criteria for agricultural land use 

Lead and PAH - MOEE SDB criteria for agricultural land use 

PCBs - CCME criteria for agricultural land use 

Total Petoleum Hy'drO'Carbons (gas/diesel) - MOEE Interim Guidetoes for Petroleum, 

Contaminated Site - Level I criteria 

Total Petroleum Hydrocarbons (heavy oils) - MO^ Interim Guidelines for Petroleum 

Contaminated Site - Level II criteria 



3.2.6.2 Residential/ParMand Land Use (Surface Soil) - Potable Groundwater Situation 

The process to derive surface soil remediation criteria in the residential/parMand land use category 
with protection of potable groundwater is very similar to the process used in the agricultural land 
use category. However, a dififerent set of soil background concenttations (based on urban 
parkland) were utiMzed here. As in the agricultural category, direct soil contact concentrations 

derived for the S-1 soil category are incorporated. A summary of components used in the criteria 

Version IJ j||: 



development process can be found in appendices A.2.1 and A.2.5 for coarse textiired and 
medium/fine textured soils, respectively. The steps are as follows for both coarse textured and 
medium/fine textured soil criteria: 

1) For all chemicals, the lowest value derived for either the direct soil contact concenttation 
S-1, leaching-based concentrations (S-/GW-1, S-/GW-2, or S-/GW-3) or the soil-to-indoor 
air concentration S/IA (for volatile organics only) is selected for a given chemical. 

^ 'The appropriate S-1 ceiling concentration is identified (ceiling concentrations can v,ary by 
chemical). 

3) The lower value detemiiEed in step 1 and 2 is selected and carried to the next step in the 
process. 

# The cttirent agricultural/residential/paridand MOEE SCUG (coaree md medium/fine 

textured soil) for the given chemical is identified, if it is available. 

5) For chemicals for wMch no MOEE SCUG exists, the Netherlands "C Level" ecotomcity 
criterion for the given chemical is identified, if it is available. 



i) Tie lower value from step 3 and 4, or 3 and 5 if no MOEE SCUG exists, is chosen and 

carried through to the next step of the process. 

I)' "The value deternmied in step 6 is checked agmnst model results (AERIS or MOEE, Air 
Toxics model) for vapour off-gassing potential to cause exceedance of MOEE Ambient 
Air Quality Criteria (AAQC). If necessary, the value is reduced to meet AAQC. 

1} The appropriate Ontario MDLMass. PQL is identified. 

9) The appropriate Ontario soil background coneentration is Identified; in this case the urban 
background value is utilized. 

10) The Mghest ysdue determined in steps 7, 8 and 9 is selected. 

11) The final value derived in step 10 is adopted as the soil remediation criterion for the 
residential/parkland land use category and is entered into the appropriate column in 
Table A. 

12) For .arsenic, the existing MOEE SCUG (cO'arse and medium/fee tex,tured so,il) criteria for 
agricultural/residentiaJ/parklaid land uses are adopted. For boron (available) the MOEE 
Phytotoxicology criterion for agricultural, residential and parkland land uses, is adopted. 
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13) For the following chemicals, substitute effects-based criteria are adopted: 
Diorin/ftirans (lEQ) - MOEE criterion for residentiaJ/paridand Imd use 
Lead and PAHs - MOEE SDB criterioii for resideotial/parklaiid land use 
PCBs - CCME criterion for residential/parldand laud use 

ToM Petroleum Hydrocarbons (gas/diesel) - MOHE Interim Guidelines for Petroleum 
Contaminated Site - Level I criteria 

Total Petroleum Hydrocarbons (heavy oils) - MOffi Interim Guideiines for Petroleum 
Contaminated Site - Level 11 criteria 



3.2.6.3 Industrial/Commercial (Surface Soil) - Potable Groundwater Situation 

The following decisions were made to derive surfaoe soil remediation criteria for the 
industrial/conamercial category, where the groundwater is potable. For this category, the MCP S-2 
direct contact concentrations apply. A summaiy of components used in the soil criteria 
development process can be found in appendices A.2.1 and A.2.5 for coarse textured and 
medium/fine textured soils, respectively. The steps are as follows for both coarse textured and 
medium/fine textured soil criteria: 

U For all chemicals, the lowest value derived for either the direct soil contact concentration 
S-2, leacMng-based concentrations (S-/GW-1, S-/GW-2, or S-2/GW-3) or the soil-to- 
indoor air condentration S/IA (for volatfle organics only) is selected for a given chemacal. 

1| Tie appropriate S-2 ceiling concenliation is identified (ceiling concentrations 'Can vaiy by 
chemical). 

^ » The lower value determined in step 1 and 2 is selected and carried to the next step in, the 
process. 

■'.1 

^ The cunent industrialfcommercial M'Offi SCUG (coarse .and medium/fine textured, soil) for 
the given chemical is identified, if it is available. 

5) For chemicals for wMch no md./comm. MOEE SCUG exists, the Netherlaids "C Level" 
ecotoxicity criterion for the given chemicd is identified, if available. 

i|'. 'The lower value from step 3 and 4, or 3 .and 5 if no MOEE SCUG exists., is chosen .and 
earned through to the next step of the process. 

fl The value detennined in step 6 is checked agMnst model results (AER.IS or MOEE ,Air 

Toxics model) for vapour off-gassing potential to cause exceedance of MORR Ambient Air 

Quality Criteria (AAQC). If necessary, Ae soil val.ue is reduced to meet AAQC. 

I|| 'The appropri,ate Ontario MDL/M^ass.. PQL is identified. 
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^' The appropriate Ontario soil backgroEnd concentratioii is identified; in tMs case the urban 
backpoEnd value is utilized. 

10) Tlie highest value detemiined in steps 7, 8 and 9 is selected. 

11) The final value derived in step 10 is adopted as the soil remediation criterion for the 
industrial/commercial land use categoiy and entered into the appropriate column in 
Table A. 

12) For arsenic, the existing MOEE SCUG (coarse and medium/fine textured soil) criteria for 
indusCrial/commercial land uses are adopted. For boron (available), the MOffi 
Phytotoxicology criterion for industrial and conunercial land uses, is adopted. 



*i 



13) For the foUowmg chemicals, substitute effects-based criteria are adopted: 
Dioxin/furans (TEQ) - MOffi criterion for residential/parkland land use 
Lead and PAHs - MOEE SDB criteria for indEstrial/commercial land Ese 
PCBs - CCME criteria for iiidusfriad/commercial land use 
Total Petroleum Hydrocarbons (both) - MOEE Interim Guidelines for Petroleum 
Contaminated Site - Level il criteria. 



3.2.6.4 Residential/ParMand Land Use (Surface Soil) - Non-Potable Groundwater Situation 

This process is similar to the one ised to derive soil remediation criteria for surface soil in the 
residentiM/parkland land use category (potable groEndwater) except tiiat the GW-1 groundwater 
category risk-based concentotions .are not incorporated into the process; Le^ only S-/GW-2, and 
S-/GW-3 leaching-bMed concentrations were considered. A summary of components used in the 
soil criteria development process can be found in appendices A.2.2 and A.2.6 for co,arse textured 
and medium/fine textured soils, respectively. The steps are as follows for both coarse textured 
and medium/fine textured soil criteria: 

« ... g 

1} For all chemicds, the lowest value derived for either the direct soil contact concentration 
S4, leaching-based concentrations (S-/GW-2, or S-/GW-3) or the soil-to-indoor air 
concentiration S/IA (for volatile organics only) is selected for a given chemical. 

^ He appropriate S-1 ceiling concentration is identified (ceiling concentrations cmi vary by 
chemical). 

y$ The lower value determiiied in step 1 and 2 is selected and camed through to the next step 
of the process. 

^ The current agriiculture/residential/paiMand MOEE SCUG (coarse and medium fine 
textured soil) for the given chemical is identified, if it is available. 



Version 1.0 53 



5) For chemicals for which nO' MOEE SCUG exists, the Netherlands "C Level ecotoxicity 
ciiterion for the given chemical is identified, if it is avaiiable. 

6) The lower value from steps 3 and 4, or steps 3 and 5 if no MOEE SCUG exists, is chosen 
and cairied tfirongh to the next step in the process. 

7) Hie value detennined in step 6 is checked gainst model results (AERIS or MOEE Air 
Toxics model) for vapour off-gassing potential to cause exceedanoe of MOEE Ambient 
Air Quality Criteria (AAQC). If necessary, the soil value is reduced to meet AAQC. 

■© The appropriate Ontario ^ffiL/M.as:s. PQL. is identified. 

f| The appropriate Ontario soil background concentration is identified; in this case the urban 
background value is utilized. 

10) The Mshest value determined in steps 7, 8 and 9 is selected. 

11) The final value derived in step 10 is adopted as the soil remediation criterion for the 
residential/parkland land use category and entered into the appropriate column in Table B. 

12) For areenic, the existing MOEE SCUG (coarse and medium/fme textured soil) criteria for 
residential/parkland land uses are adopted. For boron (available), the MOER 
Phytotoxicology criterion for apiculturid, residential and parkl^d land uses is adopted. 

13) For the following chemicals, substitute effects-based criteria are adopted: 
Dioxin/fiirans (lEQ) - MOEE criterion for residential/parldand land use 
Lead and PAHs - MOEE SDB criteria for residential/parMand land use 
PCBs - CC^ffi criteria for residential/paikland land iise 

Total Petroleum Hydrocarbons (both) - MOEE Interim Guideline for Petroleum 
Contaminated Sites - Level H criteria. 



3.2.6.5 Industrial/Commercial Land Use (Surface Soil) - Non-Potable Groundwater Situation 

This process is similar to the one used to derive soil remediation criteria for surface soil in the 
industrial/commercial land use category (potable groundwater) except that the GW-1 groundwater 
category risk-based concentetions are not incorporated into the process; ie^ only S-/GW-2, and 
S-/GW-3 leaching-based coocentrations are considered. A summaiy of components used in the 
soil criteria development process can be found in appendices A.2.2 and A.2.6 for coarse textured 
and medium/fme textured soils, respectively. The steps are as follows for both coarse textured 
and medium/fine textured soil criteria: 

1} For all chemicals, the lowest value derived for either the direct soil contact concenis-ation 
S-2, leacMng-based concentrations (S-/GW2, or S-/GW3) or the soil;-to-indoor air 
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coEcentration SfIA (for volatile organics only) is selected for a given chemical. 

^ The appropriate S-2 ceiling concentration is identified (ceiling concentrations can vary by 
chemical). 

3) The lower value detemiined in step 1 and 2 is selected and carried through the next step of 
the process. 

II The current industriM/commercial MOlffi SCUG (coarse and medium/fine textured soil) for 
the given chemical is identified, if it is available. 

5) For chemicals for which no commerciaJ/industriM MOEE SCUG exists, the NetherlMids "C 
Level" ecotoxicity criterion for the given chemical is identified, if it is available. 

v.! 

6) The lower value from step 3 and 4, or 3 and 5 if no MOEE SCUG exists, is chosen and 
carried through to the next step in the process. 

7) The value detemiined in step 6 is checked against model results (AERIS or MOEE Air 
Toxics model) for vapour off-gassing potential to cause exceedance of MOEE Ambient 
"Air' Quality Criteria (AAQC). If necessary, the soil value is reduced to meet AAQC. 

8) The appropriate Ontario MDLMass. PQL is identified. 

9) The appropriate Ontario soil background concentration is identified; in this case the urban 
back^ound value is utiEzed. 

1^ The highest value determined in, steps 7, 8 .and 9 is selected. 

ll| The final value derived in step 10 is adopted as the soil remediation criterion for the 
industrial/commercial land use categoty and entered into the appropriate column in 
Table B. 

1^ For arsenic, the eristing MOEE SCUG (co;arse .and medium/fine ^ textured soil) criteria for 
industrial/commercial land use are adopted. The MOEE Phytotoxicology 
industrial/commercial criterion for boron (available) is adopted, 

III For 'the 'fbUowing chemi,cal:s, substitute effects-based eri.teria are .adopted: 
Dioxin/furans (TEQ) - MOEE criterion for residential/parkland land use 
Lead and PAHs - MOEE SDB criterion for industrial/commercial land use 
PCBs - CCME criterion for indisttial/commercial land use 

Total Petroleum Hydrocarbons (gas/diesel) - MOEE Interim Guidelines for Fetroleum 
Contaminated Sites - Level II criteria 

Total Petroleum Hydrocarbons (heavy oils) - MOHE Interim Guidelines for Petroleum 
Contaminated Site - Level III criteria 
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3,2.6.6 Residential/Parldancl Landuse (Sub-Surface Soil) - Potable Grouiidwater Situation 

In this process, soil remediation criteria are derived for sub-sirface soi in the residential/parMand 
lajid use category. Protection of potable p-OMndwater is addressed as it was for developmeEt of 
surface soi criteria. However, protection of tenestrial ecological receptors is not considered for 
soils at depth nor are the results checked for off-gassing to ambieiit air or for soil vapour 
migration to indoor air. Also, the exposure scenario for soil at depth is different than that for 
surface soils. 

For the inorganic parameters, arsenic and boron, for which human health-based criteria are not 
available, less stringent criteria (MOEE SCUGs industrial/conimercial) are applied to the sub- 
surface soils rather than the more stringent criteria (MOffi SCUGs 

agricultural/residential/parkiand) wMch were adopted for surface soil in this residential/parMand 
category. It should be noted that neither of the inorganic parameters, Electrical Conductivity and 
Sodium Absorption Ratio, are applicable at depth because terresttial ecological receptors are 
unlikely to be present at depths greater than 1 .5 m. 

At depth, the potential for direct exposure to humans is reduced compared to potential exposure at 
the surface. Therefore, risk-based concentrations derived for the S-2 soil category were applied 
here. For this reason, less stringent, substitute health-based criteria are utilized here for lead, and 
PCBs but not for dioxin/furans and total petroleum hydrocarbons. A summary of components 
used in the soil criteria development process can be found in appendices A,2.3 and A.2,7 for 
coMse textured and medium/fine textured soils, respectively. The steps are as follows for both 
coarse textured and medium/fine textured soil criteria: 

1) For all chemicals, the lowest value derived for either the direct soil contact concentration 
S-2 and leacMng-based concentrations (S-/GW1, S-/GW2, or S-/GW3) is selected for a 
_^given chemical. 

2) The appropriate S-2 ceiling concentration is identified (ceiling coEcentrations can vary by 
chemical), 

3$ The lower value from step 1 .and 2 is selected, atid earned on to the next step in the 
process. 

4) The appropriate Ontario MDL/M.as,s. PQL is identified, 

5J The appropriate Ontario soil background concentration is identified; in this case the urban 
background value is utilized. 

% The hi,ghest value determined in steps 3, 4 and 5 is selected. 
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^ The final value derived in step 6 is adopted as the soil remediation criterion tor the 
residential/pMkland land use category and Is entered into the appropriate colunm in 
Table C. 

^ For arsenic, the cMsting MOEE SCtJG' (coMse an,d medium/fine texturcd soil} criteria for 
industrial/conunercial land use were adopted. The industrial/commercial MORF 
Phytotoxicology criterion for boron (available) is adopted. 

1| For the following chemicals, substitute effects-based criteria are adopted: 
Dioxin/furans (TOQ) - MOHE criterion for residential/parkland land use. 
Lead and PAHs - MOEE SDB criterion for industrial/commercial land use 
PCBs - CCME criterion for industrial/conamercial land use 

Total Petroleum Hydrocarbons (gas/diesel) - MOEE Interim Guidelines for Petroleum 
Contaminated Sites - Level I criteria 

Total Petroleum Hydrocarbons (heavy oils) - MOffi Interim Guidelines for Petroleum 
Contaminated Site - Level II criteria 



3.2.6.7 IndusMal/Commercial Land Use (Sub-Surface Soil) - Potable GroEndwater Situation 

The process to derive soil remediation criteria for sub-surface soil with potable groundwater 
.protection in the industrial/commercial land use catego^ is described here. Potable groEndwater 
protection and protection from the impact of contaminant leaching from soil to groundwater and 
then to surface water leceptors are considered in tMs scenario. Protection of terrestrial ecological 
receptors is not considered (i.e. exposure pathways to terrestrial ecological receptoK at this depth 
are unlikely), nor are the resulte checked for off-gassing to ambient mi or for soil vapour 
migration to indoor air. 

Unlike the residenti^parkland (sEb-SErface) category, MOEE SCUGs (industxial/commercial) for 
arsenic and boron are not adopted hem. As was the case for the residential/parkland land use 
category, the inorgaiiic parameters. Electrical Conductivity and Sodium Absoiption Ratio are not 
applicable at depth. At present, criteria are not available for sub-surface soils in the 
industrid/commercial category for total dioxin/furans, Pb or PCBs. 

Again, as for the residential/parldand land use category, the potential for direct exposEre to 
humans is rednced compared to potential exposure at the surface. Therefore, direct contact 
concentrations derived for the S-3 soil category were applied here. It should be noted that for 
some chemicals, the S-3 direct contact risk value is lower than the S-2 direct contact risk value (a 

result of using chronic reference doses vs. subchronic reference doses in tiie Mass. approach). In 
these cases, the S-2 diract contact soO concentration (S-2 risk or S-2 ceiling value) is used in 
place of tiie S-3 value. A summary of components used in the soil criteria developmeiit process 
can be found in appendices A.2.3 and A.2.7 for coarse textured and medium/fine textured soils, 
respectively. The steps in this process are as follows for both coarse textured and mediuLm/fine 
textured soil criteria: 
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1) For all clieinicals, the lowest value derived for eitiier the direct soil contact coEcentration 
S-3 (or S-2 where S-2 > S-3) .and leacMng-based coocentratioiis 

(S-/GW-1, S^GW-2, or S-/GW-3) is selected for a giveii chemical. 

2) The appropriate S-3 ceEing concentration {S-2 ceiling concentration where S-2 > S-3) is 

identified (ceiling conceEtrations can vary by chemical). 

M Th e lower value from, step 1 and 2 is selected and earned on to 'the next step in the 
process. 

# The appropriate Ontario MDL/M;ass.. PQL is identified, 

^' The appropriate Ontario soil background concentration is identified; in this case the urban 
backpound vdue is. utili.zed.. 

©■' The Mghest value determined in steps 3, 4 .and .5 is selected. 

f| The final value derived in step 6 is adopted as the soil remediation criterion for the 
industrial/commercial land use category and is entered into the appropriate column in 
Table C. 

'■K F« the following chemicals, substitute effocts.-basad ^criteria are .adopted.: 
PAHs - MOEE SDB' criterion for industri.al/comme.rcial land use 
Total Petroleum Hydrocarbons (both) - MOEE Interim Guidelines for Pettoleum 
Contoninated Site - Level II criteria. 

^ For .any remfflning chemicals,, a criterion value is not assigned M tMs ti,me,.. 

3.2.6.8 Residential/Parkland Landuse (Sub-Surface Soil) = Non-Potable Groundwater 
Situation 

At depth, the potential for direct exposure to humans is reduced compared to potential exposure at 
the surface. Therefore, risk-based concentrations derived for the S-2 soil category were applied 
here for development of sub-surface criteria for the residential/parkland land use category (non- 
potable groundwater). Protection of groundwater for drinking purposes is not a concem here, 
although movement of contaminants from soil to groundwater to Indoor air, and from soil to 
groundwater to surface water ecological receptors are considered. Therefore, only the leacMng 
b,ased. concentotions derived for S-/GW-2, md S-/GW-3 were used. Prot-ection of teiTe.stri.al, 
ecological receptors does not apply at depth (>1.5 m), nor are the results checked for off-gassing 
to ambient air or for soil vapour migration to indoor air. For the same reason, less stringent, 
substitute health-based criteria were utilized here (for lead, PCBs and total petroleum 
hydrocarbons). 
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In the absence of human health risk-based concentratioiis, ecological criteria were incoiporatecl for 
arsenic and boroii. For these two morganic parameters, less stiingent criteria (MOEE SCUGs 
comm./md.) are applied to the sub-surface soils rather than the more stringent criteria (MOEE 
SCUGs agr./res./parkland) adopted for surface soil restoration in this residential/parkland category. 
The inorganic parameters, Electeical Conductivity and Sodium Absorption Ratio, are not applicable 
at depth, A summaiy of components used in the soil criteria development process can be found in 
appendices A.2.4 and A.2.8 for coarse textured and medium/fine textured soils, respectively. The 
steps in the process are as follows for both coarse textured and medium/fine textured soE criteria: 

1| For all chemicals, the lowest value derived for either the direct soil contact concenlration 
S-2 and leaching-based concentrations (S-/GW-2, or S-/GW-3) is selected for a given 
chemical. 

5 The appropriate S-2 'Cefling concentration is identified (ceiing concentrations can vary by 
chemical). 

^ The lower value from step 1 and 2 is selected and carried to the next step in the process, 
^ % The appropriate Ontario ^ffiL/Mass. PQL is identified. 

fl The appropriate Ontario soil backpound concentration is identified; in tMs case the urban 
background value is utiUzed. 

^ The highest value detemiined in steps 3, 4 and 5 is selected. 

f| The final value derived in step 6 is adopted as the soil remediation criterion for the 
resideitial/parkland land use category and is entered into the appropriate column in 
Table D. 

^ For arsenic, the existing MOEE SCUG (coarse and medium/fine textured soM) criteria for 
industrial/commercial land uses are adopted. The industrial/commercial MO'EE 
Phytotoxicology soil criterion for boron (available) is adopted. 

^; For the following chemicals, substitute effects-based icriteria .are adopted: 
Dioxin/furans (TOQ) - MOHE criterion for residential/paridand land use. 
Lead, PAHs - MOEE SDB criterion for industrial/commercial land use 
CMoroethylene values are modified 

PCBs - CCIvffi criterion for indusfrial/commercial land use 
Total Petroleum Hydrocarbons (both) - MOEE Interim Guidelines for Pefroleum 
Contaminated Sites - Level IIL 
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3.2.6.9 Industtid/Commercial Land Use (Sub-Surface Sofl) - Non-Potable Groundwater 
SituatioD 

The process to derive soil remediatioE criteria for sab-surface soil with noii-potable grouiidwater 
protectioii in the industrial/cbminercial land use categoty is described here. Protection of 
ecologies receptors is not considered, nor are the results checked for off-gassing to ambient air or 
for soil vapour migration to indoor air. Unlike the residential/parMand (sub-surface) category, 
ecological criteria are not utiMzed for Areenic and Boron. As was the case for the 
residentiaJ/parklaiid land use (sub-surface) categoty, the inorganic parameters. Electrical 
Conductivity and Sodium Absorption Ratio are not applicable at depth. At present, criteria for 
sub-surface soils in the industrial/conMiiercial category are not available for total dioxin/fuiaES, Pb 
or PCBs. The least stringent substitute total pefroleum hydrocarbons were utilized here. 

Again, as for the residential/parkland land use (sub-sorface) category, the potential for direct 
exposure to humans is reduced compared to potential exposure at the surface. Groundwater is not 
being protected for drinMng water purposes. Therefore, S-3 direct soil contact concentrations 
were incoiporated here. Again, for some chemicais, the S-3 direct contact risk value is lower than 
the S-2 direct contact risk value (a result of using chronic reference doses vs. subchronic reference 

doses in the Mass approach)., to ftese cases, the S-2 direct contact soil concenteatioE (S-2 risk or 

S-2 ceiling value) is used in place of the S-3 value. A summary of components used in the soil 
criteria development process can be found in appendices A.2.4 and A.2.8 for coarse textured and 
medium/fine textured soils,, ,respectively. The steps in this process are .as foUows for both coarse 
textured and medium/fine textured soils: 

1} For ,all chemicals, 'the lowest value derived for dther the direct soi contact concentation 
,S-3 (or S-2 where S-2 > S-3) and leacMng-based concentrations 

(S-/GW-2, or S-/GW-3) is selected for each chemical. 

'^ The appropriate S-3 ceiling concentration (S-2 ceiling concentration where S=2 > S-3) is 
identified (ceiling concentrations can vary by chemical). 

,S|^ The lower value from step 1 and 2 is selected and camed on to the next step' in the 
process. 

# The appropriate O'ntario MDLMass. P<^ is identified. 

^ The appropriate Ontario soi background concentration is identified; in tMs case the urban 
backpound value is utilized. 

'% The highest value d,etermined in steps 3, 4 ,and 5 is selected. 

^ The final value derived in step 6 is adopted as the soil remediation criterion for the 
industrial/commercial land use category and is entered in the appropriate column in 
Table D. 
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© For the following chemicals, substitute eflfects-based criteria are adopted: 
PAHs - MOEE SDB criterioo for industrial/commercial land use 
Chloroethylene values were modified 
Total Petroleum Hydrociffbons (both) - MOEE Interim Guidelines for Petroleum 

Contaminated Sites - Level III criteria for coarse textured soils and 2 x Level III criteria 
for medium/fine textured soils. 

i| For any remaining chemicals, a criterion value is not assigned at tMs time. 



3.2.6 JO Potable Groundwater - All Land Uses 

For each chemical, the groundwater concentratioES derived for the three groundwater categories, 
GW-1, GW-2 and GW-3 (using the modified MCP stand^ds approach) were incorporated into the 
development process to derive remediation criteria for potable groundwater. The appropriate 
vapour transport model for coarse textured soil vs. medium/fine textured soil situation was used. 
A suminary of components used in tfie potable groundwater criteria development process can be 
found in appendices A.2.1 and A.2.5 for coarse textured and medium/fine textured soil situations, 
respectively. The steps in the potable groundwater criteria developmeEt process are: 

1| The lowest of the three risk-based values for each chemical (GW-1,, GW-2„ GW-3) is ' 
selected and pamed to the next step in the process. It should be noted that the GW-1 

values consist of Ontario drinking water objectives (when avail.able), M.as;sachusetts 
standards/guidelines and risk-based values developed by Massachusetts. 

2) A value of 50% of the chemical solubility is identified. 

3) The lower value from step 1 and 2 is selected and carried through the process. 



% . The value determined in step 3 is compared with the ceiling concentration 

(50,000 ug^) and the lower of the two values is selected Mid carried through the process. 

^ The appropriate Ontario Bffi:L/M.as.s. PQL is identified. 

@ The higher of the two values determined in step 4 and 5 is selected and adopted as the 
potable groundwater remediation criterion for the given contaminant and entered into the 
appropriate column of Table A. 



3,2.6.11 Non-Potable Groundwater = All Lmid Uses 

For non-potable groundwater, only the concentrations derived for the groundwater categories GW- 

2 and GW-3, using the modified MCP standards approach, were incoiporated into the development 
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process. Again the appropriate vapour transport model for coarse textured soil vs. medium/fine 

textured soil situation was used. A summary of components used in the groundwater criteria 
development process can be found in appendices A. 2. 2 and A.2.6 for coarse textured and 
medium/fine textured soil situations, respectively. The steps in the non-potable groandwater 

criteria development process are as follows: 

The lower of the two risk-based values for each chemical, (GW-2 and GW-3) is selected 

and carried to the next step in the process. 

^^1 A value of 50% of the chemical solubility is identified. 

S| 'TTie lower value ■from, step 1 and 2 is selected an,d c^airied through the process. 

4} The value detemiined in step 3 is compared with the ceiling concentration 

(50,0CX) ug/L) and the lower of the two values is selected and carried through the process. 

5) ITie appropriate Ontario MDL/Mass. PQL is identified. 

6) The Mgfaer of the two values detennlned in step 4 and 5 is selected and adopted as die 
non-potable poundwater remediation criterion for the given contaminant and entered into 
the appropriate column of Table B. 

3.2.7 Gene ric Criteria Tables 

"The effects=based criteria for soils ;and poundwater are presented in Tables A, to D (A,p'pendix 
A. 1.1 to A. 1.4). A restriction has been imposed on the use of soil criteria for inorganic 
contaminants in these tables. Soil criteria for inorganics apply only where soil pH is 5.0 to 9.0 for 
surface (<15 m) soils,, and 5.0 to 11. 0' for sub-surface (>1.,5 m,) soils. For sites where soil p,H 
falls outside the range of die generic criteria, the proponent will be required to undertake a limited 
risk assessment or to utilize the appropriate land use based background soil criteria (Table F), 
This restriction, along with other situations where the assumptions made in the development of the 
generic criteria would not apply, are explained in more detail in tiie 'Potentially Sensitive Sites* 
part (Section 6.1) of the main guideline. 

A set of sediment quality guidelines have been included in Table E (Appendix A. 1.5). In some 
situations, background concentrations of chemicM parameters in agricultural and other land use 
situations are required as assessment criteria or as suorogales for missing effects=based soil criteria. 
These criteria are listed in Table F (Appendix A, 1.6). 
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3.2.8 Application of the Generic Soil md Groundwater Remediation Criteria 

Although generic criteria are now available for 117 different inorgaiiic and organic chemical 
parameters, the remediation process is concemed only with those contaminaiits that have been 

identified in a phase 1 or 2 site assessment. Accordingly, mandatoiy sampliBg and analysis of a 
core group of contaminants is not required , nor can it be assumed that analysis for a suspected 
contaminmt can be ignored if it is not listed in Tables A-D. 

ITie proponent must decide whether to select a Full Depth or a Statified Depth Remediation. In 
addition to this decision, the proponent must also decide on the poindwater use status on and/or 
in the vicinity of die site - potable or non-potable and whether the soil meets the definition of 

coarse texture or medium/fine texture. 

The final decision to be made is tfie proposed remediated land use category - agricultural, 
residentiid/parldand, or industrial/commercial. Figure 5 summarizes the criteria tables which apply 
to Ml depth and stratified depth remediations for both soil and groundwater criteria. Selection of 
the individual soil or groundwater criterion from the appropriate table tiien proceeds as follows: 

Full Depth Remediation: 

Pottle GroundwMer Use - Soil and Groundwater Criteria from Table A 

Non-Potable Groundwater Use - Soil and Groundwater Criteria from Table B 

Stratified Depth Remediation: 

Potable Groundwater Use - Surfaoe Sofl and Groundwater Criteria - Table A 

- Sub-surface Soil Criteria from Table C 
Non-Potable Groundwater Use - Surface. SoU ;and Groundwater Criteri,a - Table B' 

- Sub-surface Soil Criteria from Table D 

Within each table, individual clean-up criteria for both coarse textured and medium/fine textured 
soils (surface and sub-surface) are shown for each land use category. No distinction is made for 
land use in the case of poundwater, as this is not a factor in poundwater protection. 
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FIGURE. 5 Selectioii of Generic Soil and GrouEd Water Criteria 
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Version 1.0 Appendix A (1) 



Appendix A.l: Ontario Soil, GrouEdwater and Sediment Quality Criteria Tables. 



This sectioo summarizes all effects and background-based criteria developed for the 
restoratioii of coEtaminated sites. A brief description of the six tables A to F follows: 

Table A: Surface Soil and Groundwater Remediation Criteria for Three Land Uses 

(Agricultural, Residential/Parldand and Industrial/Conamercial) in a Potable 
Groundwater Situation. 

Table B: Surface Soil and Groundwater Remediation Criteria for Two Land Uses 

(Residential/ParMand and Industrial/Commercial) in a Non-Potable 
Groundwater Situation. 

Table C: Sub-S'urface Soil Remediation Criteria for Two Lan,d Uses 

(Residential/ParklaEd and Industrial/Commercial) in a Potable Groundwater 
Situation. 

Table D: Sub-Surface Soil Remediation Criteria for Two Land Uses 

(Residenial/Parkland md Industrial/Conamercial) in a Non-Potable 

GfOEndwater Situation. 

Table E: Sediment Quality Criteria 

Table F: Ontario Background Soil Concentrations 

It should be noted that in the case of Tables A to D, a pH condition for inorganic parameters 
is in effect. Also, for some chenaical parameters, the sub-surface soil criterion (Tables C and 
D) is identical to the coiTesponding surface soil value (Tables A and B). As the ise of the 
Table C and D criteria has admlnistrativeAegal ramifications (registration on land title), all 
criteria in Tables C and D that are identical to those in Tables A and B are marked with an 
asterisk. Finally, it should be noted that the use of the effects-based soil and groundwater 
criteria in Tables A to D, or the background-based soil values in Table F, beyond the scope 
and intent of the Minisfiry's contaminated site guideline should not be undertaken without 
prior consultation with the Standards Development Branch. 
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Appendix A. 1.1: Table A - Surface Soil/Fiill Deptti and Groundwater Remediation 
Criteria for Three Land Uses (Agricultural,, Residential/P'arld,and 
and Industrial/ConMnercid) in a Potable Groundwater Situation. 
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TABLE A: Surface Soil and Groiindwater Remediatioii Criteria tor Three Lami Uses (Apicultiiral, 
Reiiiential/Paryaiid and fodiistrial/Comiiiercial) iii a Potable Groundwater Sltuattom. 



j 1 iOIL CmiUUA FOE mORGAMCS IN TMS TABLE APPLY ONLY WHERE S0:E- pH li SJO TO f J. 


lABLl Aj 




3m RemccUidiMi Criteria 




Potablt 

Gnnodwattf 

CritfriB 


ChemJal CMnp«mid 


Apicahui^i 
ILandUse 


Roiikiitial/ 
Parldand 

LmdUM 


Indutrial/ 
Ctnunerciid 

La^Oit 


AH 

.LaiMlDse 
Cat^mes 


ACENAPHTHiNl 


IS 


13 


15 


20 


AC1N,APHTHYLENR 


100 


100 


130 


310 


ACETONE 


3.5 


3.5 


3„5 


3000 


ALDRIN 


0.05 


0:05 


0.05' 


01 


ANTHR ACENE 


28 


:28 


21. 


12 


ANTIVIOKY 


13 


13 


(44.) 40 


6 


ARSENIC 


(25) 20' 


my w 


(50) 40 


25 


BARILM 


(lOM) 750' 


(lOOO) 750 


C20OO) 1500 


1000 


BENZENE 


'01.24 


0,24 


0.24 


50 


BE^EO(a)A^THRACENE 


6.6 


6.6 


6.6 


0.2 


BEVZO(a)PYRENE 


1.2 


1.2 


1.9 


0.01 


BEN2CKb)FLLORANTHENE 


12 


12 


IS 


0.2 


BENZCKg.h.i)rERYLENE 


m 


m 


40 


0.2 


BENZO(k)FLUORANTHENl 


12 


12 


IS 


02 


BERYLUUM 


1.2 


1.2 


!.2 


4.0 


B [PHENYL, 1.1 


0.89 


0.89 


'0.» 


35Q 


8 IS(2-CHL0«OETHYL)ETHER 


0.66 


0.66 


'0.66 


4.4 


BIS(2-CHLOROISOPROPYL)1THER 


QM 


0,66 


0L66 


:: 


BISa-ETHYLHBCYDPHTHALATE 


100 


100 


100 


60 


BORON (AVAILABLE) 


1.5* 


IJ* 


2.0* 


sooo 


BROMODICHLOROWDCTHANl 


ft 12 


0.12 


0.12 


5 


BROMOFORM 


0.11 


0'.11 


0.11 


5.0 


BROMOMETHANl 


(037) 0,06.1 


(0.37) 0.06.1 


(Q.37) '0.061 


.(I'D) 3 7 


CADMIUM 


(4.'0) 3.0 


12 


12 


5 


CARBON TETRACHLORIDl 


'(0.41) 0.10 


{0.41) 0.10 


'(0.41) '0.10 


5 


CHLORDANE 


'0.» 


0.29 


'0'.29 


0.04 


CHLOROAMUNE, p- 


1.3 


1.3 


1.3 


28 


CHLOROBENZENE 


2.4 


14 


2,4 


30 


aaOROFORM 


0.13 


i0'.13 


0.13 


5,0 
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SOtt CiniEIA FOR mOEGAM'CS: IN ' 



! TABLE APPL¥ ONLY 



iOIL pi li SJ TO 9.0. 



TABLE A: 



CHLOROPHENOL 2- 



La^CIse 



M 



LmdtJw 



0.1 



(ug/L) 



AH 

Land Us* 



CHROMIUM CTOTAL) 



(1000) im 



ClOOO) 750 



(lOOOi) 750' 



CH!^OM!UM (VI) 



CHRYSENE 



(10) 1.0 



,00) 8:0 



(10) 8.0 



©J 



COBALT 



(50) m 



(50) 40 



(iw) so 



COPPE'^t 



CYA.NIDE (FREE) 



mo) ISO 



(300) 225 



100 



(300) 225 



100 



DIBEK20(aJi)ANTlmAClNl 



DIBROMOCHLOROMFMANB 



DlCHLOROBENfflNE, 1> C&-DCB)^ 



1.2 



0.«' 



0.18 



0.88 



30 
630 



DICHLOROBENZENE. 1,3- (ra-OCl) 



m 



DICHLOROBE.NlffiNE, I.*. (p-DCB) 



0l32 



0.32 



0.32 



1.0 
8^ 



DICHLOROBEN2BDINE, 3,3'- 



1.3 



1.3 



1.3 



ODD 



1.6 



1.6 



1.6 



1.6 



2.0 



Q05 



DICHLOROETHANE. 1,] = 



3.0 



DICHLOROETHANl, 1.2- 



(0.0M) 0.022 



(0.034) 0.fm 



(0 034) 0.022 



5.0 



DICHLOROETHTLENE, 1,1- 



(0I.0M5) 0.0024 



(0JW85) OLi0O24 



(O'.'OOiS) 0.0024 



(4.1) 0.66 



DICHLOROETKYLENE. ClS-ia- 



DICHLOROETHYLENE, TRANS-1,,2-. 



DICHLOROPHENOL. 2.4- 



DICHLOROPROPANE. 12- 



2.3 



2,3 



0,3 



(OiOIS) O.Olf 



(0,035) 0.019 



DICHLOROPROPENE. 1.3- 



(O'.ois) djxm 



(OJIJ) 0.0066 



OjM 



2,3 



0,3 



(O'.OiS) 0.019 



(0.015) O.'0O66' 



o.ce 



100 



DIETHYL PHTHALATl 



0'.71 



0.71 



DttiETHYL PHTH:aLATE 



017 



0.7 



0,7 



DIMETHYLPHENOL Z*- 



0,94 



DrNITROPHENOL, 2,4- 



0'.2 



0.2 



DIMTROTOLLENE, X*- 



0.66 



0,66 



DIOXIN/FURAM (If TEQ/g soil) 



IjOi 



0:000015 
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«*■ ifjft^-Sk-s:'4r*T»w. 



'-Tfjr^g.' 



'MM, CmiEIA TOM KORG'ANICS IN' TMS. TABU APPLY OPJLY WHERE SOIL pH M $M TO' m 



TABLE A; 



ENDOSULFAN 



ETHYLBE>JZENE 



ETHYLENE DIBROMIDE 



FLUORANTHENE 



HEPTACHLOR 



HEPTACHLOR EPOXtDE 



HEX ACHLOROB ENTENE 



HEX ACHLOROB UTAXHENl 



HEXACHLOROCYCLO'HEXAME. GAMMA 



HEXACHLOROETHANI 



INDENOO ,2,3-od)PYRlNE 



METHOXYCHLOR 



METHYL ETOYL KETONE 



METHYL ISOBUTYL KITONE 



METHYL MERCURY 



NfETHYL TERT BUTYL ITIffiR 



METHYLENTE CHLORIDE 



METHYLNAPHTHALENE 2-(*l-) 



MOLYBDENUM 



NAPHTHALENE 



NICKEL 



PENTACHLOROPHENOL 



PETROLLUM HYDROCARBONS 



PETROLEUM HYDROCARBONS (JlMvy Mis) 



PHESANTHRENE 



PHENOL 



POLYCHLORJNATED BIPHENYLS 



!U^: 



om 



QM 



(OjOW) 0.0OS6 



340 



0.M4 



0,46 



(0.4) Cl'.38 



(3J) 3.8 



2Mi 



4.0 



0.27 



6.8 



5.7 



LI 



5.0 



(100) ISO 



5.0 



100 



1000 



Q.5 



(ng/g) 



Land Use 



0.18 



OM 



0.28 



(0.007) Q.,O0S6 



0.084 



0.06 



Land Use 



OM 



(04) Q.M 



(3J) IJ 



mo 



40 



0i27 



QM 



6.8' 



S.1 



1.2 



(200) 150 



5.0 



lOfli 



1000' 



^7- 

LBoiUw 



0.18 



MS 



0.M 



i(0,.007) '0.0«'S 



340' 



'0,084 



0.09 



0.76 



(0.4) 0.3a 



0.49 



03} 3.1 



1000 



0'.27 



0:« 



5.7 



L2 



(200) 1» 



5.0 



100 



1000 



40 



(1^) 



35 



2.4 



(1.0) 0.62 



0.12 



350 



'0.)2 



700 



7300 



1000 



1000 



4200 
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SOIL CRTTERM FOR WORfiANlCS IN' THIS TABLE APPLY ONLY 'WHERE SOIL pH IS S.0 'TO 9.0. 



TABLE A: 



PYRINE 



SILENIUM 



SE,VE1 



STYRENE 



TETRA^GHLOROETHANl. IJ.ia- 



TITIACHLOROETHANE, 1,12a- 



TETRACHLOtOETOYLENl 



THALUU'M 



TOLUINI 



TTUCHLOROBENZENE, I.2..4. 



TRICHLOROITHANE. 1.1.1. 



TRICHLOROETHAHl, LU- 



TUCHLOIOETHYLENE 



miCHljOROPIIiNOL, 2,4 J- 



TmiCHLOROPHBNOL 2.4,6- 



VAN'ADIUM 



VINYL. GHLOMDE 



X'YLE.MiS 



zm'C 



ELECTRICAL C'ONDUCTlvmr (i 



CHLO'RIDE 



MTRATl 



NrrRiTE 



SODIUM ABSORFnON RATIO' <SAR) 



SODIUM 



(iig/g) 



IUm 



L3 



2,0 



(25) 20 



(1.7) 1.2 



(0.06) 0.019 



0.01 



Laoi'UM 



1.3 



lOi 



(25) 20 



(1.7) 1.2 



1(0.06) 0.019 



0.01 



4,1 



(34) 26 



P.6) 1.1 



3.2 



(250) 200 



(0,0048) 0.003 



(8Q0) 'MO 



i0,'.7'0i 



5.0 



» 



'(34) 26 



(2.6) l.l 



3.2 



0.66 



&m 200 



(0y0048) 0.003 



(800) tm 



0.70 



mv 



K/V 



S.0 



L3 



(50) m 



(1,7) 1.2 



(O'.'Ofi) 01,019 



30 



(34) 26 



0.28 



(2.'6)' 1.1 



3.2 



0.66 



'(293) 200 



(0.0048) i.003 



(800') «O0i 



1.4 



n/v 



N/V 



( ) Oriltri'on, valye in bracfceti: «wlies to nif«li:uni and fine textured soils. 

+ Bo-on soil! icriierioo bised on Hm Water Exlract, WA ■ Na ^jp'Ucabie., NfV = No Value. 

++ Ajjaliym for inetiyl mefoiiry is ouliy raijuired whei the totil inticury oiterioB is cwa^A. 

(•1-) l-methyl aaphilialaie soil .critwiot is an^iciWt lO' |-'-B»*yl napWiateBe wi'th toe ^mmm ihai if i5«h are deteart ii iie smI, the ; 



I 'Of the 'twO' 



Criteria 

'(■fd) 



lUs* 



0.2 



1.2 



100 



3.0 



SjO 



2.0 



:24 



2Mi 



S.f|i 



MO. 



2.0 



200 



(1.3) O'S 



300 



N/A 



isma 



lOMO 



1000 



200000' 
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Appendix A. Li- 



Table B - Sirface Soil/Full Depth and Groundwater RemediatioE 

Criteria for Two Land Uses (Residential/Parldand and 
Indiistrial/Commercial) in a Non-Potable Groundwater Situation. 
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TABLE 1: Surface Soil amd Groimdwater Remediaticiii Criteria for Two Land Uses 

(ResideMtial/ParUaiid amd IMustrial/CommeFdsil) in a NoM-PotaMe Groundwater 
Situation. 



.SOIL CWmUA FOK mOEGAMCS IN THIS TABLE APPLY ONLY WHEHE SOIL, pH M SJ TO M 




TABLE B: 


Soil Roiediaikiii Cnterfa 


MCB-FdlaMe 

Ginmadwata' 

CrttMii 




CbooKal Cttinpoimd 


IciidcBliaV 
hrUnd 
LmaVse 


IndnMiJ/ 

CammttaM 
'LaaiVm 


Both 

LmkJDm 
■Cat«go.riis 




ACENAPHTHENl 


IfflM 


1300 


1700 




ACENAPHTHYLENE 


100 


840' 


2000 




ACETONE. 


3,8 


3.8 


3300' 




ALDRIN 


■0.05 


O.CB 


(1.3) 0.2 




ANTHRACENE 


a 


28 


12 




ANTIMONY 


13 


(44) 40 


lifiOOO 




ARSENIC 


(25) 20 


(50) 40 


480 




BARJLVI 


(1;000) 750' 


mm) ism 


23000 




BENiENE 


(12) SJ 


(12) 5.3 


(12000) IWO' 




BENZO<a)ANTHRACENE 


40 


40 


,5.0 


BENZO(a)PYRENE 


1.2 


1.9 


1.9 


BENZOa))FLUORA.NTKlNl 


12 


If 


7.0 




B EN'ZOvg J» j)PER YUENE 


40 


40 


0.2 




BEN-ZO(k)FLUOR.«LNTHENE 


12 


19 


0.4 




BERYLLILM 


1.2 


1.2 


S3 




BIPHENYL. 1,1- 


4.3 


4.3 


1700 




BIS(2 CHLOROETHYymffiR 


OM 


0.66 


'(710) 110 




BIS 12-CHLORO ISOPROPYL)ETHlR 


(OJS) 0.82 


(iJS) 0.:i2 


{2700) .430 




BIS{2-ETHYLHEXYLffHTHALA:inE. 


130 


330 


30' 




BORON (AVAILABLE) 


1.3* 


ZO* 


50000 




BROMODICHLOROMETHANE 


14 


2S 


50000 




BROMOFORM 


(2.6) 2.3 


e.6) 2.3 


(J20O) mo 




BROMOMETHANE 


(037} OMl 


©.37) 0.061 


(16) 3.7 




CADMIUM 


12 


12 


11 




CARBON rErKACHLORIDE 


©.41) 0.10 


(0.41) 0.10' 


(100) 17 




CHliORDANE 


0.29 


0.29 


O',04, 




CHLOROANILIN^, p- 


1.3 


1.3 


100 




CHLOIOBINZENI 


(11) 1.0 


(II) SJ. 


500 
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w 



! TABLE AFPLY O'NLY ' 



: sott pH m sjn to m 



TAPU B:: 



CHLOROPHENOL. 2- 



CTOTAL) 



■CHROMUJM (VI) 



'CHRYSENE 



■COBALT 



COPPER 



CYANIDE i(FlEE.) 



D:iBE.NZO(aJi)AJCraRAClNB 



WBROMOCHLOROMETHANE 



raOHLOROBENaENB. 1,3- (o-DCB,) 



W,cm.OROBENZE!ffi. 1,3- (m-DCB) 



1,4- Cp-DCE) 



3.3 ■ 



DDE 



DDT 



DICHLOROETHANl,, 1,,)- 



DICHLOROETHANE. !,2- 



DICHLOROETHYLENE 1,1- 



DICHLOROETHYLENE CIS-l J- 



DICHLOROETHYLEN'E. TRANS-1,2. 



DICriLOROPHENOL, 2,4- 



DiCHLOROPROPAN'E. i.2 



DICHLQROPROPF.N^. I 



DUTTHYL PHTH.^LATE 



D[METHYL PHTHALATE 



DIMETHYLPHENOL, 2,<!- 



DIKfTROPHEVOL 2.4- 



DINUROTOLUENE 2 4- 



(1.7) 0:79 



1(1000) 7:S0 



(10) 8.O. 



12. 



(SO) 40i 



(30O) 225 



100 



1.3 



1.6 



1.6 



(53) 22 



moM} o.<m 



(0.0015) aai24 



i3* 



4.1« 



(0.635) 01.019 



(0.0'lS) Ov0O66. 



0,CB 



0171 



0'.7 
140 

4.1 



1.1 



LamUM 



{1.7) 0,TO 



(1000) 730 



(10) S.fli 



(TO) 80 



(30Q) 225 



100' 



30 



L3 



3.5 



14 



2.0 



03) 22 



(0.034) 0.022 



(0.10085) ©.■0024 



:2,3* 



4.1» 



(0.035) 0.0'lf 



(0.015) 0.0066 



0,« 



0,71 



140 



4.1 



1.8 



imn.) 



LmiUie 



(2700) 4^0 



52 
25 



50000 



1600 



0.05 



(50000) 9000 



(110) 17 



(4.1) 0.66 



370f, 



(SS) 9 3 



(24) 3.8 



01.02 



21000 



ISOO 



2300 
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■SOIL. CRITERIA FOR WOIGAWCS IN TfflS TABLE APf LY ONLY WHERE SOIL pH K SM TO M 
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SOtL CSrrERM, FOR mOROAMCS m TBS TABLE APPLY ONLY WHEIE SOtt pH IS 5.0 TO 9.0 



TABLE B: 



POLYCHLORJNATED flIPHENYLS 



I Criteria 



(^g) 



C»g/L) 



0.2 



PYRENE 



SELiNILM 



TETRACHLOROETHANE. l.l.U- 



TETRACHLOROETHANE, I.I.IJ- 



TFTRACHLOROETHYLENE 



C5) 20 



(SO) .40 



(IS) 1.2 



(2.1) 1.2 



(0.06) 0.019 



(0.06) 0.0191 



(0.043) 0.037 



(0.043) 0.037 



a43« 



0.43* 



0.2 



50 



(5900) 940 



Oi) 40 



(140) n 



TOLUENE 



(59) 34 



(59) 34 



400 



107000) 5900. 



TRJCKLOROBEN2ENE, 1.2,4- 



30 



300' 



TRiCHLOROETHA-NE, 1.1,1- 



(34)* 26* 



(34)» 'W 



:aoo* 



TRICHLOROETHANE, 1,1,2- 



TRJCHLOROETH YLENE 



TRICHIX>ROPHE.NOL, 2,4,5- 



TRICKLOROPHENOL 2.,4,6. 



QAr 1.1* 



a.6)* 1.1" 



(SOOOO) IMW' 



»• 



630 



9700 



VLNYL CHLORIDE 



(250) 2.00 



(2») 200 



COL0048) OiOOS 



(0.0O48) 0.003 



(53) 34 



(53) 34 



(too) 600 



(8O0) MO 



■200 



(1.3) 0.5 



pSOM) S6CD 



1100 



ELECTRICAL CCNDUCnVITY (wSfcm) 



CHLORIDE 



NITRITE 



SODIL'M ADSORPTION RATIO' (SAR) 



0.70 



U/V 



NW 



N/V 



3.0' 



UN 



( ) Cnienon valus in btacfcas iapptir.s to medium and f\iu- tssmred .»!]s 
+ Boron ioil cnlanon based on Hot Water ExtncL N/A = Noi appLcabic .N*V - \o Value 

Soil or groundwater cntenon adopted from Table A (potable gnaundwaicr situalion) to attount for dcgiadaUoQ to vin)l chlonde 
+■»■ Aoalyris for methyl mercury is ooiy required when the total mercurv cmtenon li esi^sded 

(•1-) 2-m«iiiyl naphthalene soil oilenoo is applicaWe lo l-n^thyl naphthalene widi (he provision that if both are delected w the soil, the sum of the two 
canncx exceed the soil cntenon. 



N/A 



tifV 



NW 



2000' 
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Appendix A. 1.2: (12) 



Appendix A. 13: Table C ~ Sub-Surface Soil Remediation Criteria for TwO' Land 

Uses (Residential/Parkland and IidEstrial/Commerclal) in a 

Potable Groundwater Situation. 



VeriioE 1,0' Appendix A.,L3' (13) 



TABLE C: Sub-Surface Soil Eemeiiatioii Criteria tor Two Land U§es (Mesidenttal/ParMaiid and 

hiiustriai/Coniiiiercial) in a Potable Groumdwater Situation. 



II son, CMIKMIA FOE WORGAI«« W TMS TABLl APPLY ONLY WBSMM SOIL pH M M TO 11,0 


TABLE C: 


SoO RonedtfiaD Ci1t«w 

(mm 


OMniCal CtKipoiiiid 


Wmkhmd 
i .LaodUK 


Iniititria!/ 
Coauaerdal 

LmdUM 


ACENAPHTHENE 


15* 


I?* 


acenaphthVlen'e 


130 


130* 


ACITONI 


3J* 


3.^• 


ALDRIN 


OjOS* 


O.0S 


ANTHRACENE 


:2i« 


2£' 


ANTIMONY 


44 


44 


ARSENIC 


(50) m 


mv 


BARIUM 


2500 


4100 


BENZEXE 


0.24" 


0.24' 


BENZCXaJANTHRAffiNE 


6.6* 


6.6* 


BENZO(j)PYRENE 


It 


7.2 


BENZO(b)FLUORANTHENE 


It 


18' 


BENZCKgJijjPERYLENE 


S3 


53 


BEN20{k)FLU0RANTKEKl 


18 


18» 


BERYLUUM 


1.2* 


3.1 


BIPHENYL. I.l' 


OM* 


0'.S9' 


BIS(2-CHLOROii™n'L)lTHER 


QM* 


0.66* 


BIS(2-CHLORO!SOPKOPYL)ETHER 


0.S6* 


0.66* 


BISa-ETHYLHEXYL)PHTHALATE 


IOCi« 


IOC'* 


BORON (AVAILABU) 


20* 


N/V 


B ROMODICHLOROMITHANE 


0.i2« 


0.12* 


BROMOFORM 


an* 


0.1 [• 


BROMOMETHANI 


(12) 4J 


(12) 4.5 


CADMIUM 


41 


41 


CARBON TtTRACHLORIDE 


1.0 


10 


CHLORDANE 


0.29* 


0.29' 


'CHLOROANQJNE ,p- 


W 


1.3* 


CHIjOROBENZENE 


2.4* 


24' 


CHLOROroiM 


fli.H* 


0.13* 


CHLOROPHENOL. 2- 


0,1 « 


Ol!* 
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I TABLE ,A»LY ONLY 



SOIL pH IS S.0 TO 11.0 



CHROMIUM (TOTAL) 



(VI) 



COBALT 



CYANIDE (FREE; 



DIBENZ0(aJi5AXTHRACE SE 



DIBROMOCHLOROMETH.ANE 



DICHLOROSENZENE, 1.2 (o-DCl) 



DICHLOROflEN'ZENE. 1.3- (ni-DCB) 



DICHLOROBESZENE, 1,4- (p-DCB) 



DICHLOROBENZIDINE, ^ 3' 



DICHLOROETHANE, 1.1- 



DICHL0ROETHA.NE, 1,2- 



DICHLOROETHYLENE, 1.1- 



DICHLOROETHYLENE, CIS-IJ- 



DICHLOROETHYLENE, TRANS- U- 



DICHLOROPHENOL. Z4- 



DICHLOROPROPA^JE, 1,2- 



DICHLOROPROPENE. 1.3- 



LandUie 



600 



2500' 



100* 



Oj09- 



om* 



190 



0,I2* 



I^DdUse 



3.5 



14 



2.0 



3,0« 



Oiffi" 



(0.42) 0.07 



as* 



0.04 



o.«« 



IIOO 



woo 



190 



8.1 



ZO* 



3.0» 



0.05 



<0l42) 0.0i7 



0!.13 



0'04 



O.CB» 



DriTHYL PHTHALATE 



DIMETHYL PffrHALATE 



DlMEraYLPHENOL. 2.4- 



DINITROPHENOL. 2.4- 



DINITR'OTOLUENE. 1,4- 



DIOXIN/FURAN {ig TEQ% soil) 



ENDOSULF,AN' 



ENDRIN 



a71' 



0,7* 



0.94* 



0..2* 
0.66* 



l.O* 



0.O5- 



0.7]" 



0.1* 



0.66* 



K/V 
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ion. CMTEllA FOB IMORGAMCS IN THIS TABLE APPLY ONLY WHEIE. SOIL pH IS S.i TO 11.0' 


TABLE C: 


Son BniMliatini Criteria 


^^cal Conipiuid 


PwUand 

Lmillw 


lodn^iial/ 
Ctmincrdd 

Luitlie 


ETHYLSENZENt 


0..,28:* 


0.2S* 


ETHYLENE DIBROMIDE 


Ol012 


0.012 


FLUORA>fTHENE 


140 


840 


FLLORENE 


340. 


340* 


HEPTACHLOR 


0.15 


15 


HEFTACHLOR EPOXIDE 


Oj» 


3? 


HEX ACHLOROfi EKZBNl 


0.76 


28 


HEXACHLOROB tTADIENE 


Z2 


2.2 


HEXACHLOROCYCLOHEXANl, GAMMA 


0.49 


0.49' 


HEX ACHLOB OETH ANE 


S.5 


8.5 


INDENOd ,2,3-c<l)PYRENl 


19 


53 


LEAD 


1000' 


NW 


MERCURY 


57 


57 


METHOXYCHLOR 


4,0« 


4.V 


METHYL ETHYL ICETONE 


0:.27» 


0.2T 


METOYL ISOBLTYL KETONI 


QM* 


0,4S' 


METHYL MERCTjRY 


18** 


IS*" 


METHYL TERT BLTYL ETHER 


3.7*' . 


5.7* 


METHYLENE CHLORIDE 


I.l* 


ii* 


METHYLNAPHTHALENE. 2-(»l-) 


L.2» 


L2* 


MOLYBDENUM 


5:50 


550 


NAPHTHALENE 


46" 


4.6- 


NICKEL 


7I'0 


710 


PENTACHLOROPHENOL 


12 


43 


PETROLEUM HYDROCARBONS(gas/(«sel) 


lOO* 


100" 


PETROLEUM HVDROCARBONS(fcea»y oils) 


lOM* 


looo- 


PHENANTHRENE 


ISO 


L^O 


PH£NOL 


64 


64 


POLYCHLORINATED BIPHENYLS: 


M 


HIV 


PYRESE 


1.3* 


13' 


SELENIUM 


2500 


25'0O 


SILVER 


2« 


■240 
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.SOIL CRTIERM FOE INOEGANICS m Tm TABLE APPLY O'NLY WHERE. SOIL pH 'IS SvO TO M.§ 


TABLE C:' 


iSoil Eonediaitai. Crtttlia. 


Cbeminl Congiovid 


ResidmtuI/ 
ParUBDd 
LmdL'K 


IiidlMiiaV 


STY RENE 


l.T* 


1.7** 


it'lRACHLOROETHANE, l.l.U. 


0.39 


0.39 


TETRACHLOROETHANE 1,1.2J- 


0.01 • 


0.01 • 


TETRACHLOROETH YLt NE 


a4s 


0,45 


THALULM 


32 


150 


TOLUEVE 


11* 


1I» 


TRICHLOROBEjN'ZENE 1.2,4- 


no 


110' 


TRICHLOROETHANE, 1,1,1. 


M 


>-4 


TRICHLOROETHANE, 1.12. 


0.2S" 


0.28* 


TRfCHLOROETHYLENE 


3.9 


3.9 


TRJCHLOROPH£NOL, 2,4 -i- 


3.2* 


3.2» 


TRJCHLOROPHENOL 2,4 6- 


©.«• 


0.66* 


VANADiUV 


910 


910 


VINYL CHLORIDE 


(0.25) 0.»4 


^ ^ . 

(0.25) 0.094 


XYLENES 


25* 


25* 


ZINC 


2S00 


5000 


ELECTRICAL CONDLCnVITY (ifi/eni) 


N/A 


N/A 


CHLORIDE 


NA'' 


V/V 


NrmATi, 


N/V 


N/V 


NllRlTt 


WV 


NW 


SODIUM .\DSORPnON RATIO (SAR) 


N/A 


N7A 


SODIUM 


MfV 


UN 



( ) Cntenon value in brackcti applies, to nKdJum and fine wxiimuj soi)s 

' Cntcnon value is the anie js the cofTtsponding critcrioD in Table A. 

** Cntsnon value is the same as the cotrespoodiisg medium/fine textured soil cnterion !t> Table A. 

r 3(iron soil cntoioo based on Hot Water Eitiact. 

i-t- Aiiiiysis f« methyl tiwrcury is onlv required when the total mercury mtenon is eitcsedcd. 

(*i ) 2-trieih)l naphthalciK soil cntenon is dppiicable lo l-mcthji n4phthalcnc with the provision thai if both are pesMt in the soil, fte sum of she two conoeattaiiois 

csuintx exceed the soil cntenon 

N/A = Not applicable, \/V = No Value. 



I 

m 
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I 
I 



Appendix A. 1.4: 



Table D - Sub-Surface Soil Remediatioii Criteria for Two Land 

UsesCResidential/Parkland and Industrial/Commercial) in a Non- 
Potable GroEndwater Situation. 
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^ 



TABLE D: Swli-Surface Soil Reiiiedia«oii Criteria for Two Lamd Uses (Resiiential/Parklaiii fmd 

Iiidustrml/Coiiiiiierdal) in a Non-Potabte Groundwater iitoatiDn. 



■miL CRITERIA TOR m01CANI« M TfflS' TAB.LE; .APPLY OMLY 'WHlll SOIL pH IS S J TO lUa 



ACENAPHTHBNE 



AClNAPHTHyLENE 



II Criteria 



840 



LwdCse 



840* 



ACFTONE 



ALDRIN 



ANTHRACENE 



AMnMONY 



BENZENE 



BENZO(a)ANTH R ACENE 



8ENZO(a)PYaENE 



BEN'ZO(b)FLUORANTHENl 



BENZO(g.hj)PERYLENE 



BENZCKk)FLL"ORAMlIBMi 



BERYLUUM 



BIPHENYL. 1.1- 



BrS(2-CHLOROETHYL)CTHIR 



B C5(2-CH1jOR01SOPROPYL)ETHER 



B ISa-ETH YLHEXY L )PHTHALAT1 



flORON (AVAILABLE) 



BROMODICHLOROMCTHANl 



BROMOFORM 



BROMOMETHANE 



CADMIUM 



CARBON TETRACHLORIPE 



CHLORDANE 



CHLOROANILINE, p- 



CHLOROBENZENE 



CHLOROFORM 



CHLOROPHENOL 7- 



«• 



28« 



44 
(J® .40 



2S0O 



170 



1.9 



1.1* 



4.I* 



Ol«« 



2.6 



330 



(120) 19 



eO) 45 



(12) 3J 



0,29* 



l.3» 



40 



gi) n 



:mo 



3.8* 



NA' 



(230) 89 



0,66* 



my 4 7 



500 



(120) 19 



(20) 4.5 



(20) 3i 



1.3* 



an 11 



800 
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SOIL cRrriaiA for inoicam^: m : 



TABLE APPLY ONLY WHERE SOtt pH M SJ TO 11.0 



TABLE D: 



CHROMltV CrOTAL)^ 



CHROMtLM O'l) 



CHRYSENE 



CYANiDE (FREE) 



DIBENZOiaJi ) AVTKRACEN E 



DIBROMOCHLOROMETHA'TO 



DICHJLOROBENZENE 1,2- (cnDCB) 



DICHLOROBENZENE, 1 3- (m-DCB) 



DICHLOROBENZENB. 1.4- (p-DCB) 



DICHL0R0BEN2IDINE 3 3' 



DDE 



DDT 



Dia^LOROETHANE, 1 1- 



DICHLOROirrHANE 1 2- 



DICHLOROETHYLfNE 1,1- 



DICHLOROETHYLENE CtS-1,2- 



DICHLOROETHYLENE TRANS.1.2. 



DICHLOSOPHENOL. 2,4- 



DICHLOROPROPANE. 1.2- 



DICHLOROPROPEN'E, !.3- 



DIETHYL PHTHALATE 



DIMETHYL PHTHALATE 



DIMETHYLPHE.NOL. 2 4- 



DI.SITROPHENOL. 2,4- 



DINITROTOLUENa 2,4- 



DIOXIV/R.IRAN (ig TEQ^g ml) 



EN'DOSLLFAN' 



:LaiidC!se 



SCO' 



■2SO0 



:25O0 



IJ 



STO 



1.3* 



,3.5 



10 



(SOTi) 390 



(1.0) 0.16 



(0.42) 0.07 



4.1* 



(IJ> 0.23 



(0.62) 0.10 



ft.71" 



0.7* 



1.8 



OjOS* 



5000' 



llOO 



3400 



aoo 



3'90i 



soo 



230 



2.7 

13 



1.9 



(500) 390 



(1.0) 0.16 



(0.42) 0.07 



2.3' 



4.f 



(IJ) 0.3 



C0.62) 0,IO 



O'jOS* 



0.71 • 



0.7' 



6.6. 



N/V 
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iOn< CMTEMA FOR INORGANICS W THE TABLE APPLIf ONLY WHmi .SOtt pH IS^ 5* 'TO' IIM 



TABLE D: 



ETHYLBENZENE 



ETHYLENE DIBROMIDE 



FLUORANTHENE 



FLUORENE 



HEPTACHLOR 



HEPTACHLOR EPOXIDE 



HEXACHLOROBENZENE 



HEX ACHLOROB LTADIEKE 



HEXACHLOROCYCLOHEXANE. GAMMA 



HEXACHLX>ROETHANl 



lNDENO(l.2,5<d)PYRENE 



METHOXYCHLOR 



VDETHYL ETHYL KETONE 



METHYL lSOBL"nrL KETONE 



METHYL MERCLRY 



METHYL TERT BLTYL ETHER 



METHYLNAPHTHALENE. 2-(»l-) 



METHYLENE CHLORIDE 



MOLTr-BDENUM 



NAPHTHALENE 



PENTACHLOROPHENOL 



PETROLEUM HYDROCARBONS(^as«esel) 



PETROLEOM HYDROCARBONSfliMivy db) 



PHENAXTHRENE 



POLYCHLORINATED BIPHENYLS 



PYRENE 



SELENIUM 



lOOO 



O.08 



0.15 



0.09 



0.76 



(11) 4.3 



a49 



IWO 



4.0* 



410 



200 



lifiOO 



550 



ami) am 



710' 



»00 



1.3* 



2500 



240 



#jO«) 0.038 



840 



3S0* 



0.15 



0.33 



2.1 



(273 4.3 



0.4f* 



(4-7) 42 



4,0» 



m 



410 



1600 



550 



{imn 1300 



710 



(10000) sow 



(10000) 5000* 



UN 



ij* 



ISiOO 
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I 



SOIL CinEMA FOR TOORGANT'CS IN THB TABLE APPLY OMLY WHEEE SOtt, pH M 5.1 TO ILi 


TABLI Di 


Soi Eoncditfa Criteria 


O^linl C«MIl|MHIDd. 


ParUmd 

I«mtU»c 


Cmntrdd '' 
.Land. Use 


STYREME 


(28) 16 


(99) 16 


■J'BI'RACHLOROETHANB, l.l.U- 


(Z')) 046 


(2.9) 01.46. 


■[■Hl"KACHLORO'ETHANE, U^2- 


(O.frll 0.22 


(1.4) 0i22 


TCmACHLOR0E.tHYLENE 


0.4 ^-^ 


0i45* 


THALLIUM 


32 


130 


TOLUEVF 


(I 0001 510 


(2500) 510 


TRlChLOROBEVZENE 12,4- 


770 


770 


TRICHLOROETHAME. l.M- 


34= 


M* 


TRJCHLOROETHAN'E. 1.12~ 


3.1 


12 


■nUCHLOROETHYLENE 


IJ' 


3J» 


TRICHLOROPHEi-vOL, 2A> 


10» 


lO* 


TRJCHIjOROPHENOL 2,4,6- 


s§ 


22:0 


V.ANADIl M 


■iiOi 


910 


VINYL CHLORIDE 


(0.25) 0.W4 


CP.25) 0.094 


XYLENES 


(1000) mi 


aWO) 460 


ZINC 


2500 


5<X)0 


ELECTRICAL COSDLCT[\'rrY {raj/cm) 


N/A 


N/A 


CHLORIDF 


NAf 


N/V 


NITRATE 


MAf 


MAf 


NITRITE 


NW 


NW 


SODIUM ADSORPTION RATIO (SAR) 


WA 


N/A 


SODIUM 


NAT 


hw 



I ) Cnifinon ■waluc in brackets applies to medium aaj tine textured wiU. 
• Cntenon value is the same as [he correspondjag micnon m Table B. 
•* CntcnoD value is the samr as the correspotiding meclium/fiae texmrcd soil cnlenon in Table B 

Boron soil cntenon tkdsed on Hot Watrr EntracL 
i Soii cntenon adopted rroin Tabic C (potable Erauidwaier situation) tn accrue t lor degradation to vinyl cUoridb. 
+•* Analysis for meihvl mcTcurv is only required when Ltie totj] mercury cntenon ls eiceejed. 
(*!-) 2-[Tiethyl naphthalene soil cntenon l' applicable to l-sneihyl naphthatene with the provisioa thai it tKXh are present ii the soil, iie aiin of ihe wo MooenBratiOM 

canno* exceed the ioil aitenon 
N/A - Sot applicable, N^ = N'n vs'ua. 



I 



I 



I 



t 

I 



t 
I 
I 

t 
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I 



Appendix A. 1.5: Table E - Sediment Qoallty Criteria. 
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TABLE 1: Sediineiit QuaMty Criteria 



TABLE If 






Ctactnical CffimpamKl 


AH 
Ijand Use 

Cat'CgoriM 




ACENAPHTHENE 


, 




ACENAPHTHYLJNB 


■ 




ACETOSl 


. 




ALDRIN 


O.OOl 




ANTHRACENE 


0.22 




A,STIMONY 


, 




ARSENIC 


6.0 




BARIUM 


*■ 




IINZINE 


m 




BiENZO(a)ANTHRA;CTNl, 


0.32 




lEN20(a)PYRENE 


0.37 




B.ENZO(b)FLUORANTHlNE 






BENZO.(iJiJ)PBRYlJNE 


0.17 




BlNZOftlFLUORAmHENE * ■ 


0.24 




BERYLUUM 






flIPHENYL. 1,1. 






BIS(2-CHLOROiraYL)ETHEl: 






ilS(2.CHL0ROISOPROPYL)ETHlR 






B1S(2- ETH YLHOCYDPMTHALATE 






BORON 






B ROMODICHLOROMETH ANE 






BROMOFORM 






BROMOMETHANE 






CADMIUM 


6 




CARBON TETRACHLORIDE 






CHLORDANE 


0.007 




CHLOROANIUNE p. 






CKLOROBEN'ZENE 






CHLOROFORM 






CHLOROPHENOL, 1= 






CHROMIUM (TOTAL) 


26 




chromii:m (VI) 


* 




CHRYSENE 


0,34 
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TABLE E- 


Lowest Effecf LeveF 


Ctttmiial ConpouMl 


M 
land Use 
Cat^ories 


COBALT 


%'' 


COPPER 


16 


CYVslDhCFREE) 


0.1' 


DIBESZOia hiA.VraRACES-E 


0.06 


dibromochloromethane 




DTCHLOROBKN-ZENt. 1.2 (o-,DCB.) 




DICHLOROBENZENE 1 3- (m-DCB) 




DICHLOROBENZENE 1.4- (p-DCB) 




DICHLOROBENTTDIVE 3.t'- 




DDD 


0008 


DDP 


0005 


DDT 


0.007 


DICHLOROETHANE 1,1- 




DICHLOROETHANE 1,2- 




DICHLOROETHYLENE. 1,1- 




DICHLOROETHYLEVt, CIS-1,2. 




DICHLOROETHYl^NE, TRiWS-1.2- 




DICHLOROPHENOL 14- 




DICKL0R0P80PANE, 1,2- 




DICHLOROPROPENE. 1,3- 




DIELDRI\' 


0.002 


DIETHYL PHTriALAFt 




DIMETHYL PHTHALATE 




DIVETHYLPHEMOU 2,4- 




DIMTROPHENOL, iil- 






DlSiTBOTOLUENE, 2.4- 


■1 


DIOXIN.'FURAN (iig TEQ.'g sciiiiieDt) 




• 


EiNDOSLLFAN 




em:»r[s 


0.M3 


ETFYLBE.STE^-'E 




ETHYLENE D [BROMIDE 




FLl. OR,ANTHENE 


0.75 


FLL'ORENE 


0,19 


■HEPTACHLOR 


■ 
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TABLE E: 


] LowKt .Effect I^wf 


ChoDioll CampmiM 


m 

LaadilM 


HEPTACHLOR EiPOXIDE 


Og0O5= 


HEXACHUaROBENZENE 


Oj02. 


HEXACHLOROBUTADffiNB 


«' 


hexachijO'ROCYCLOHEXane gamma 


•i 


HEXACHIjOROETHANI 


* 


INDENO(1.2.3-od)P¥lINl 


m 


LEAD 


ji 


WERCLRY 


0.2 


METHOXYCHLOR 


. 


METHYL ETHYL KETONl 


• 


METHYL ISOBUTYL KETONE 


* 


METHYL MERCURY 


• 


METHYL TERT BUTYL :ETHER 


• 


METHYLENE CHLOMDE 


■ 


METHYLNAPHTHALENE, 2-Cl.) 


• 


MOLYBDENUM 


* 


NAPHTHALXKE 


• 


NICKEL 


16 


PENTACHLOROPHENOL 


'$ 


PHENA.NTHRENE 


0.56 


PHENOL 


• 


POLYCHLORINATED BIPHINYLS 


0.07 


PYRENE 


0.49 


SELENIUM 




SILVER 


0.5* 


STYRENE 




ItiRACHLOROETHANE, 1.1J.2- 




l'tlRACHLOROETH,ANE. 1,1JU- 




'l-t1-kACHLOROlTHYLENE 




■THALLIUM 




TOLUENE 




TOTAL PITRO'UUM HYDR0C:ARB0NS i(ias/diessl) 




TOTAL PETROLEUM HYDROCARBONS flieavy db) 




TTUCHLOROfiE:NZ:ENE, l.l,* 
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I 



TABLE E: 


.Lowwt E2r«f, LewiT 


ClMmi^ CompmiDd 


m 

ImniVm 


TRICHLOROEraANE. I,U- 




TRICHLOROETHANE, I,U= 




TRJCHLOROFTHYLENE 




TWCHIjOROPHENOI, 2,4.5- 




TRiCHLOROPmNDL 2,4,6- 




VANADIUM 




VINYL CHIjORIDE 




XYUNES. 




ZINC 


120 


ELBCmiCALCONDUCnvrrY (Bfifcrn) 




N/A .' 


CHlJORroi 


. 


NFTRniB/NITlATl 


M 


SODIUM ADSORFnON RATIO (SAR) 


N/A 


SODIUM 


*. 



• Lowest mmt Levels are baasdl on tie 54 ^irawte of fee Saeeiimf Um eoiMBBaioB,{SLC) ' rtmnaer wis &am& ova- ftwn te ^n Wiiir Dbp^al GuMeKnEs 
.aiKi is to' te nealed ;as a Lowest lEffeas Level, 

' - 10% SLC, 

• No. vsilw denvii N/A = Na, AppJiieable. 

Note: Qiteria for the dieimcal compaincls in ihe ilaovt tabie were taken from the MOEE Guidelines for the Proteaion ■ami KtoiifeiMii of Aquatic SedimeBl Quaity ie OnJfflio 

(August, 1993) In i>ic event of a discrepanc}-, sediment quality iralues lound in the most recent version rf the MOHE CiidiliiM to fte Ftole«akm mnd MaiafBUlBit of 
Aqujtic Sedinieni Quality m Ooiano shonii be deemed coneci 
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Appendix A. 1.6: Table F - Ontario Background Soil Conceiitrations. 
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I 



'■^ 



TABLE Wi 'Ontario Backgrciiiiid Soil Ceii'Ceii.ix'atioiis 



TAILE Fs 


'Sol B'iKfcsraaid dmcnlivtinn 


Cbemiail Conipoiind 


AgrioiltiiTal Laid Use 


AH Otber Lad tJ» 


ACENAPHTHEfffi 


o.« 


0.07 


ACENAPHTHYLENE 


ifta 


0.08 


ACETONE 


• 


» 


ALDRiN 


OjOS 


005 


ANTHRACE,NE 


O.CB 


16 


JJMTIMOSY 


1.0 


1.0 


ARSENIC 


14 


17 


BARIUM 


190 


210 


BENZENE 


0.002 


0-CX12 


BENZO(a)AN-THRACENE 


0.10 


074 


BENZO(a)PYRENE 


0.10 


049 


BEN-ZO{b)FLUORANTHENE 


0.30 


OA- 


BENZO(£.h.0PERYlJNl 


0.20 


0.68 


BEVZ(Xt)FLUORANTHENE 


i.os 


OM 


BERYLUUM 


IJ 


" 12 


BIPHENTL. 1.1- 




Ifa 


BlSa CHL0ROETHYL)lTHiR 




* 


B IS a-CHLORO[SOPROPYL)ETTHEE 




. 


B [S{2-ETHYLHEX:YL)raTHALATE 




* 


BROMODICHLORQMCTHAMl 




V 


BROMOFORM 


0,002 


0.TO2 


BROMOMETHANE 


0.003 


0.00^ 


CADMIUM 


IJ 


1 


CARBON TETRACHLORIDE 


0.002 


0.002 


CHLORDANE 


0.« 


0.05 


CHLOROANIUNE, p- 


m 


♦ 


CHL0R0BEN2EN1 


ft002 


0,00: 


CHLOROFORM 


0.1006 


laoofi 


CHLOROPHENOL. 2- 


U 


0! 


CHROMIUM (TOTAL) 


a 


71 


CHROMIUM O'l) 


2.5 


25 


CHKYSENE 


0.1:l 


0.(S 


COBALT 


If 


21 
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-TABLE F: 


1 mf0 


awmjcal Conqio^ii 


Aplcnttond Lmd Um 


Ai Othtr J mm Vm 


COPPER 


56. 


:85 


CYANIDE (FREE) 


0.12 


0.12 


DllEN2!0(aJi)ANTHRACENE 


0.15 


0.16 


DffiROMOCHLOROMETHANE 


QM3 


0.003 


DiCHLOROBENZENE. 12- i(o.:DCB;) 


0j0O2 


0.002 


DSCHLOROlENffiNE- 1 3- (m-DCB) 


O.O02 


0.002 




DECHLOROlENffiNI. 1 4- (p-DCB.) 


• 0.002 


0.0Q2 




DICHLOROBENZIDINE. 3.3'- 


. 


m 


DDD 


« 


« 


DDE 


. 


• 


DDT 


0.12 


1.4 


DICHLOROETHANE, 1,1- 


0.002 


0.002 


DICHLOROETHANE. 1.2- 


0.002 


0.002 


DICHLOROETHYLENE 1.1- 


01.002 


Oi.0O2 


DIO-iLOROETHYLENE CIS-IJ- 


m 


• 


DICHLOROETHYLENE, TRANS-IJ- 


01.003 


Qjm 


DrCHLOROPHENOL, 2,^ 


ft I 


0.1 


DICHLOROPROPANE. 1.2- 


0'.002 


OjOOB 


DICHLOROPROPENE, 1.^ 


OjOOiS 


O.TOI 


DIELDRIN 


OuOS 


05 


DIETHYL PHTHAJ.ATE 


« 


, 


DIMETHYL PKTHALATE 


m 


* 


DIMETHYLPHENOU Z'i- 


0.2 


0.2 


DINITROPHENOL. 2.A- 


0.2 


0.2 


DIMITROTOLUESE, 2,4- 


« 


• 


DIOXIN/FURAN- (n? TEQ/g sal) 


O..O07 


0.007 


ENDOSULFAS 


. 


. 


ENDRIN 


0.03 


Q.Oa: 


ETHVLBEN2EVE 


ft002 


0'.002 


ETHYLENE DIBROMIDE 


0i'004 


Oj004 


FLUORANTKENE 


0.M 


LI 


PLLORENE 


OM 


0.12 


HEPTACHLOR 


0.05 


0.105 


HEPTAOaOR EPOXIDE 


0.05 


0.05 
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TABLE F: 


Soi BiKkgromd CnoatrtfoD 


C^^ueai Compo^i 


AgricultDral bad IJic 


Ai Oilier Lmd Use i 


HEXACHLOROBENZENE 


« 


« 


HEX ACHLOROB UTADIiNl 


• 


. 


HEXACHLOROCYCLOHEXAME. GAMMA 


* 


. 


HEXACHLOROETHANE 


• 


« 


I.VDENOfl.2.?-cd)PYRENB 


0.11 


0.38 


UEAD 


55 


120 


MEECTRY 


0,16 


0,23 


fceTHOXYCHLOR 


OM 


0.03 


METHYL ETHYL KETONI 


'* 


m 


HffiTHYL ISOBUTYL .KETONE 


* 


* 


METO,YL IWICURY 


• 


m 


mith:yi, mT iutyl ether 


* 


» 


METOYLINI CHLOWDE 


o.QOi 


OlTO. 


METHYLNAPtrrHALINi. 1- 


ft'M 


Q.76 


METHYLNABrra.AmNl. 2- 


OM 


0.29 


MOLYIDENUM 


2,5 


2.5 


NAPHTHALENE 


0.05 


0.09 


WCKBL 


43 


43 


raNTACHLOEOPHENOL 


0.1 


0.1 


:Ft1-ROLEUM HYDR0CAMONS(gis/diesei) 


9 


. 


FtimOLEUM HYDROCARBONS(h8a,¥y oilsi 


m 


'a 


PiffiM,ANTHRENE 


0,19 


0.69 


PHENOL 


0.1 


0.1 


roLYCHLOMNATmD BIPHINYLS 


0.3 


0.3 


PYEENl 


0.19 


l.O 


SEUENIUM 


1.4 


1.9 


SILVm 


O.JS 


0,42 


STYRENE 


o.mz 


OjOOZ 


ifelRACHLOROeTHANp, l.l.IJ- 


» 


m 


lb!RA:CHLOROETHANE. 1.1X2. 


OjOM. 


o.om 


IKl'RA'CHLORO'iTOYLENE 


0j002 


0.002 


THALLIUM 


15 


2.5 


TOLUENE 


0.002 


0.002 


TWCHLOROBIPBENE, 1,4,4- 


« 


• 
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TABLE F: 


iStii Baekgroand CoDcaKMiffia 

imfg) 


Cbankal C^^oond 


Api.nMinl Umi Use 


.AB Otlicr LMi Use 


TRICffljORO'ETHANE. 1,1,1- 


O.0O8 


0.009 


TMCHLORO'EraANB. l.lj- 


0i'm2 


OyQ02 


TWattJOROETH'YLENB 


0.004 


O:.l0O4 


■fWCHLOROPHENOL. 2.4,5- 


iOlI 


0.1 


TMCHWROPHINOL 2,4.6- 


0.1 


QJ 


van;adium 


91 


91 


VWYL CHLORIDE 


0.003 


0.003 


XYLENE 


0,OT2 


0u002 


aNC 


ISO 


160 


.ELE'CTRICAL CONDUGTIV!TY (raS/cm) 


0.47 


0.57 


iCHLOMDE 


58 


130 


NrrRMlN (TOT'AL. %) 


0:.7 


n: 


.Nrmrra/NiTRATE 


40 


61 


SOBIUM ADSORFnON RATIO (SAM) 


1.0 


34 









Hate; • No. vrtut dteri*«dL 



Version 1.0 



Appendix A. 1.6 (32) 



Appeiidix A.2: Summary Tables of Criteria Compoeents for Soil Mtd Groundwater 
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This section provides a series of summary tables wMch outline the specific components used to 
develop each chemical parameter criterion in Table A to D. For each chemical parameter, the 
valae in the shaded cell is the one selected to be the criterion for that chemicd, ExplanatioES for 
the headings and abbreviations used in the component summary tables are as follows: 

Explanalion of Column Headings Used i n the Soil Criteria Component Summary Tables 



MOEE - 
SOIL MDL - 

MASS. - 
PQL- 

Ont:. - 

SOEL IKGH). - 

CEILING VALUE - 



Ontario Ministry of Enviromnent and Energy. 

MOEE Laboratory Services Branch method detection limits for contaminmls in soils. 

Commoaweilth of Masiachusetts. 

Massachusetts Practical Quantiication Limits for contanunaiite in soils. 

ftovince of Ontario. 

Ontario soil background IcYels developed from Ontario Typical Range (OTR) values. 

Ceilng concentration in soil set by Massachusetts according to each sofl category: 
Categoiy S-1; 100 ug/g for volatile orgamcs, 500 ug/g for semi-voMle organics and 
1000 ug/g for all other chemicals. 

Catego^ S-2: 500 ng/g for volatile organics, 1000 ug/g for semi-volatile organics and 
2500 ug/g for all other chemicais. 

Category S-3: 500 ug/g for volatile organics, 1000 ug/g for senai- volatile orgamcs, 
2500 iig/g for very low volatile orgamcs and 5000 ug/g for all other 
cheniicals 



fiCOTOXICITY CRTraWA - 
MOEE (ECOTOX.) - 



Soil remediation criteria developed for protecion of ecological receptors. 



Current coarse texture and medium/fine texture soil clean-up guiAlin^ based on 
protection of veg etation and/or pazing animals. Criteria were adopts from either ttie 
agricultural/residential/parldand category or commercial/industtial categoiy. 



,Neth.C (ECOTOX.) - 
SUBSTrnjIB CRITERIA - 
SO'IL CO,NTACT 



Netherlands "C Level" soil clean-up guidelines for residential landuse, based on complete 
protection of 50% of ecoiystem species. 

Existing soO remediation criteria developed by MOEE or adopted from other 
Canadian jursldicioos. 

Effects-based soil conoenfrations determined for exposure of both children and 
adults to incidental ingestion and deimal contact wiA soMs and dust Values are 
derived using the Massachusetts MCP standards approach. Human health 
toxicity data derived by MOEE Standard Development Branch staff was used for 

ieveral inorganics not delt with by Massachusetts; Lr barium, cobalt, copper, 
molybdenum and vanadium. 
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SI Risk = 



S2 Risk - 



Cancer/ooncancer risk concentration for soil category 1 based ipon sensitive uses 
of a property and accessible soil, either cuirently or in the foreseeable future. 
Concentotions in this category are based upon a residential exposure scenario 
where a potential child receptor may have direct contact with contaminate soil 

Cancer/noncancer risk concentration for soil category based upon property uses 
associated with moderate exposnre and accessible soils, either cuirentiy or in the 
forseeable ftiture. Concenttations are based on an exposure soenaiio where i 
potential adult receptor may come in contact with contaminated soil in a work 
enviionment or passive reCTeational setting. 



S3 Risk - Canoer/noncancer risk concenttation soil calegoiy based upon restricted 

to property and soil with limited potential for exposure, either cnrreniy or in the 
for^Mable future. Concenttations based upon an exposure sceinario where an 
adult receptor may come into contact with contaminated soil during a short hut 
intense exposure such as excavation work. 

SOE. LEACHING (Mod, Mass.) Effects.-based soil concenttations derived for the protection of groundwater due 

to leaching from soils. Protection of human health from direct soil contact is 
also provided. Values are derived using the Dilution/Attenuation Factor equation 
of &e Massachusetts MCP standards approach. The approach was modified by 
using Ontario soil background concenttations, MOEE soil md water method 
detection limits, USEPA Ambient Water Quality Criteria for fresh w,ater only,, 
and fresh water lowest observable effects data from the AQUIRE database. 
Leicbing-based soil concentrations ms derived from the lowest value determined 
for direct soil contact (SI, S2, or S3) and the leacMng-based value reqiired for 
protection of ground water as drinking water, protection against migration of 
vol^e orgmiic contaminmts from poundwater into indoor air, or protection 
against potential impacts of groundwater disch^ging to surface water. 



S-/GW1 



S~/GW2 



S-/GW3 - 



Leaching-based soO remediation concenttation, in SI, S2 or S3 soil, to protect 
human health against direct soil contact and to protect poundwater as drinking 
r, either cuiiently or in the forseeable future (MCP Stds). 



LeacMng-based soil remediation concentration, in SI, S2 or S3 soil, to protect 
human health against direct soil contact and to protect agamst potential for 
volatile materials to migrate from poundwater into indoor air, either currently 
or in the fors^able future (MCP Stds.). 

LeacMng-based soil remediation concentration, in SI, S2 or S3 soil, to protect 
human h^tii against direct soil contact and to protect against potential impacts 
of groundwater discharpng to s'urface water (MCP Stds.,). 



SOIL TO rNDOOR AIR 
S/IA- 



Concentrations m this categoiy arc based upon the potential for volatile organlcs 
to mipate directiy from soil to indoor air. 
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Abbreviatioiis Used in th e Soil Remediatioii Component Summary Tables 

©■' Cancer ri,sk-bas;^ concentratiOT (MMi,achusetts. MCP Stds.) 

CCME - Canadiaii Council of Ministers of the Environment 

MOEE 1 - HealA-baS'ed lead criteria deYeloped by MOEE S'tantods Development Branch. 

MOEE 2 - MOEE Interim Pefroleam Contaminated Sites Remediatioii Criterion for WE 

Level I = 100 ig/g, Level 2 = 1000 ug/g, Level 3 = 5000 og/g. 

Nc - Non cancer effects-bashed concentrati,on (Massachusetts MCP Stds.) 

SU/Tex - Value was derived from criterion detennined for benzo(a)pyrene by the Interministry 

Conmaittee on Clean-ip for the Shell, Oakville and Tescaco, Fort Credit, refinery properties. 

Tbl A' - Soil ariterion from Table A (surface soil - potable groundwater) adoptrf to accoiinl for 

degradation of cMorimated ethylenes to vinyl chloride. 

Tbl C - Soi critaiion from Table C (sib-goxface soil - potable potindwater) adopted to account for 

degradatioii of chlorinated ethylenes to vinyl chloride. 

ExplanMion of Column Headings in tte Gromidwater Criteria Component Summary Tables 

MDL-MOEE - MOBE Laboratory Services Branch Method Detection Limits for contaminants in water. 

MDL Basis - MDL is based on drinking water or MISA or is adopted from Massachusetts. 

SOLUBE-ITY (1/2) - 50% of solubility concentration in water (ug/1.). 

CEtt,ING VALUE - Ceihng concenttmtiion for chemical in water (0.005%) set by Massachusetts. 

GWl - Concentrations in this category are hm&d upon the ase of groundwatei: as drinking water, either cuirently 
or in the forseeable fiituie. 

GW2 - Concenfrations in this category are based upon the potential for volatile materials to migrate to indoor air. 

GW3 - Concenttations in tMs category are based upon potential enviromnental impacts of contaminate groundwater 
to surface wMer. 

SUBSTITUTE NOs. - Groindwater criterion from Table A (surface soil - potable groundwater) adopted to 
account for degradation of chlorinated ethylenes to vinyl chloride, 

BASIS (for above) - Basis for Table A ffoundwatCT criterion adopted in Table B. 
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Abbreviations Used in the Groundwater Remediation Component Summary Tables 

AM BACKGROUND = Normal backgroand levels of contammant in indoor air. 

AW'QC - USEPA fresh water .ambieot water qioidity criteria (chronic or acute). 

'Cancer risk-based concentration (M.aas.acho,setts MCP' S'tds.) 
Method detection limit for chemical parameters in Ontario drinking water. 



Cancer Risk 

DW- 
LOEL - 



MASS. =• 
MISA- 
MMCL- 
Noncancer Risk 
Odour - - 
ODWO - 
0RSC3L- . 



Lowest observable effects levels for freshwater organisms from the Aquatic Information and 

Retrieval (AQUIRE) system. 

Practical, .qumtification limit established by M,assache.setts, 

Method detection limit for Ontario Municipal/Indiistrial Stralegy for Abatement program. 

Drinking water staidard established by Massachtisetts. 

Non cancer risk-based, concenlration '(MMsachusetts MCP Stds.) 

50% odour detection threshoM 

Ontario DrinMng Water Objective. 

Guideline developed by Massachusetts D^t Environmental Protection, Office of Research and 
Stendards, Division of Water Supply. 



Volatility Risk - Groundwater concenfratioo above wMch miration to Indoor air has Ae potential to cause cancer 
or non-cancer risk-based concentrations in indoor air. 
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Appendix A.2,1: Table A Criteria Components - Coarse Textured Soil 

(Surface/Full Depth) - Potable Groundwater Situation 
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TABLE A: COMPONENTS FOR MOEE SOIL REMEDIATION CRITERIA (SURFACE/FULL DEPTH) - POTABLE GROUNDWATER SITUATION ■ COARSE TEXTURED SOILS | 


COARSI TEXTURED SOILS 


AGRICULTURAL CATEGORY (all depths) (ug^g) | 


MOEE 


MASS. 


ONT Soil 


Ceiling II icotoicity Criteria |[ Sibsliluts CfHeria 


SoilCortael Soil Leaching (Mod, MASS,) | Soil/lnd Air 


CHEMICAL PAnAMITiER 


SotI MDL 


PQL 


agrd. 


VafiiB 11 MOEE 1 NtUi.C II Value | Basis 


SI Risk S-,'ttY/1 1 S/GW2 1 S-/QW3 | S/IA 


ACENAiPHTHENE 


005 




005 


1000 










1400 nc 


.:,\J$ 




1300 




ACENAPHTHYLENE 


005 




003 


100 










1000 nc 


130 




840 




ACiTONE 




0.1 




500 










3400 nc 


^■;::.:;;ii 


58 


3.8 


1900 


ALDRIN 


o.« 




0.05 


1000 




0.35 






0026 c 


0.08 


1.6 


69 


0.15 


ANTHRACENE 


005 




0.05 


1000 




40 






5300 nc 


1500 




.. ■■^{■^^-...■■■-as 




ANIIMONY 


1 




1 


1000 


20 








13 m 










ARSENIC 


1 




14 


10OO 


WImm 


















BARIUM* 


2.5 




190 


1000 










3700 nc 










BENZINE 


0.002 




0.M2 


500 




25 






35 c 


■' ■■'.-■■■■■ :OI 


(0.48) m 


2400 


(0,031) 5.3 


BENZO{a)ANTHRACENE 


0.05 




0.1 


1000 




40 


120 


ShVTex 1 


::■:■■;„;«:; ..'■J.f 




170 




BENZO(a)PYRENE 


0,05 




0.11 


1000 




40 


U 


Sfit/Tex 




9.0 


17001 


1700 


49000 


BENZO(b)FLUORANimENE 


0,05 




0,3 


10M 






12 


ShlTGx 




18 




640 




BENZO|g,ti.l)!PERYLENE 


0.1 




0.2 


1000 




40 


120 


Shinex 




S3 




53 




BENZO|k)FLUORANTHENE 


0,05 




005 


1000 




40 


n 


S111T6K 




18 




37 




BERYLLIUM 


ttJ 




■i.a 


1000 


4 






j 0.37 c| 










BiPHENYL, 1,1- 




0.05 




1000 




1 




1900 nc 


0.39 




4.3 




BIS(2-CHL0R0ETHYL}ETHER 




046 




500 










0.12 c 


001 


0.25 


110 


,0.13 


BISt2CHL0R0IS0:PR0IPVL)ETHER 




dM 




500 










1.9 c 


0.02 


4.7 


540 


0,82 


BIS(2-ETHYLHEXYL)PHTHALATE 




0.66 




1000 










130 c 


100 


11000 


500 1 1000000| 


BORON (Availatils)' 










1.S 


















BROMODICHLOROMETHANE 




0.005 




100 










14 c 


e.ia 




1200 




BROMOFORM 


0.002 




0.002 


500 










110 c 


0.11 


19 


1100 


2.3 


BROMOMETHANE 


0.003 




0.OO3 


500 










47 nc 


12 


4.5 


3900 


<iMi 


CADMIUM '■ 


1 




1 


1000 


3 








14 nc 










CARBON TETRACHLORIOE 


O.0O2 




ami 


500 










8.S c 


1.0 


{0.28) 3.3 


10000 


(0.0068) 0.1 


CHLORDANE 


0.05 




0.05 


1000 










0.99 c 


5.1 


200 


i..:::,,, 0J9 


18 


CHiLOROANILINE. p- 




U 




100 








1 130 nc 


0.3 




1.1 




CHLOROBENZENE 


0.002 




0.002 


500 




30 






670 nc 


2.4 


(32) 99 


40 


(3.2) 8 


CHLOROFORM 


0.002 




o.ooe 


SOO 










140 c 


0.13 


(0.21) 11 


330 


(0.011) 0,79 


eHLOROPHENOL, Z- 


O.t 




0.1 


tow 




10 






95 nc 


0.0055 




800 




CHROMIUM (Total) 


5 




S7 


1000 


7S0 


1 1 
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TABLE A: COMPONENTS FOR MOEE SOIL REMEDIATION CRITERIA (SURFACE/FULL DEPTH) ■ POTABLE GROUNDWATER SITUATION - COARSE TEXTURED SOI! S | 


COMSE TEXTURED SOILS 




AGRICULTURAL CATEGORY (all depUis) (u^/g) 


MOEE 


MASS 


ONT Soil 


Ceiling 


Ecotoxicity Criteria | SubsWuta CrUeria | Soil Conlact Soil Leaching (Mod. MASS.) {| Soll/Ind Air 


CHEMilCAL PAflAMETER 


Soil MDL 


POL 


Bkgrd. 


Value 


MOEE 1 Nelh. C | Value | Basis | SI Risk S-/GW1 | S-/GW2 | S-/GW3 || S/IA 


CHROMIUM (III) 




1.4 




1000 




230 






47000 nc 










CHROMIUM {VI) 


2.5 




2,5 


1000 


mSml 








180 nc 










CHRYSENE 


0.05 




0.18 


1000 




40 


12 


Shl^ex 




17 




100 




COBALT* 


a.5 




19 


1000 


4ffugM, 








2700 nc 










COPPER' 


5 




5S 


1000 


mffsm- 








1100 nc 










CYANIIOE (Frss) 


0.05 




0.12 


100 










too rtc 


1000000 




610000 




DIBENZO(a,li)ANTHRACENE 


0.1 




0,15 


1000 






•rYr^-'-.: 1.1 


smm 




110 




140 




DIBROMOCHLOROMETHANE 


0003 




0.003 


100 










10 c 


0.09 




930 




DICHLOROBENZENE, 1,2- (o-DCB) 


0(12 




0.002 


100 




30 






3000 nc 


0,68 


3000 


2300 


270 


DICHLOROBEMZENE, 1,3. (m-DCB) 


0.002 




O.O0B 


100 




30 






3000 (K 


ISO 




2300 




DICHLOROBENZEME. 1.4. (p-DCB) 


0.002 




0.002 


500 




30 






37 c 


0.32 


§200 


2400 


830 


OICHLQROBENZilDINE, 3,3'. 




1^ 




1000 










0.51 c 


2t 




400 




DDD 


005 






1000 










i£ c 


3900 




780 




DDE 


001 






1000 




4 






i.e c 


220OO 




15000 




DDT 


0.05 




0.12 


1000 




4 






t.6 c 


1200 


62 


2.0 


470 


DlCHLOnOETHANE, 1.1- 


0002 




0.002 


100 










2i)00 nc 


3.0 


390 


2200 


22 


DtCHLOROETHANE, I.Z- 


0002 




0.002 


soo 




60 






9.6 c 


0.05 


0.16 


460 


i>sm 


DICHLOROETHYLENE, 1,1- 


0.002 




0.002 


soo 










1.4 c 


0.72 


0.07 


5200 


0.0024 


DICHLOROETHYLENE, CIS- 1 .2. 




0.005 




100 










340 nc 


•3 3 




1700 




DICHLOROETHYLENE, TRANS- 1 .2. 


0.003 




0,003 


500 










670 nc 


4.S 




2100 




OIOHLOROPHENOL, 2.4- 


0.01 




0.1 


100 




10 






41 nc 


0.3 




3700 




DICHLOROPROPANE, 1,2- 


0.002 




0.002 


100 










7.9 c 


0.13 


23 


1300 


0.019 


DICHLOROPROPENE, 1,3- 


0.003 




0.003 


500 










30 c 


004 


10 


63 


0.0066 


DIELDRIN 


O^S 




0.05 


1000 




4 






0028 c 


025 


2 2 


0.025 


21 


DIETHYL PHTHALATE 




0.66 




1000 










44000 nc 


130 




0,7) 




DIMETHYL PHTHALATE 




0.68 




1000 










39000 IK 


1200 




O.T 




DIMETHYLPHENOL, 2,4- 


0.2 




0.2 


1000 










380 nc 


0,94 




140 




DINITROPHENOL, 2,4- 


U 




0.2 


1000 










38 nc 


0.12 




4.1 




DINITROTOLUENE, 2.4- 




■-..." ■:,|i« 




1000 










i.l c 


0,004 




17 




DIOXIN / FURAN (ngi TEQ / g soil) 


0002 




0.007 








0.01 


CCME 












ENDOSULFAN 


0.04 




1000i| 










1401 nc 


0,11 




0.29 
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TABLE A: COMPONENTS FOR MOEE SOIL REMEDIATION CRITERIA (SURFACE/FULL DEPTH) - POTABLE GROUNDWATER SITUATION - COARSE TEXTURED SOILS | 


COARSE TEXTURED SOILS 






AGRICULTURAL CATEGORY (all depths) (uOT) | 


MOEE 


MASS. 


ONTSoH 


Celling 


EcolOKicrty CfKerB SubsMuia Crrleria 3oil Contact 


1 Soil Leadiingi (Mod. MASS.) 


1 Soit/lnd Air 


CHEMICAL PARAMETER 


SotI MOL 


PQL 


Bkgrd 


Value 


MOEE 1 urn C Value | Basis SI Risk 


1 S-/QW1 1 S./GW2 


1 S-/GW3 


1 S/IA 






1 


ENDRIN 


0.05 




0.O5 


1000 




0.06 






59 nc 


56 




0.014 




ETHYLBENZENE 


0.002 




0.002 


500 










2300 r>c 


f>M 


3300 


5800 


290 


ETHYLENE DIBROMIDE 


0004 




0.004 


100 










0.01! C 


0.012 


0,038 


320 


0.00S6 


FLUORANTHENE 


005 




0.24 


1000 




40 




910 r»c| 


840 




840 




FLUORENE 


0.05 




0.05 


1000 










910 nc 


340 




350 




HEPTACHLOR 


0.05 




0,05 


tOM 










0.12 c 


11 


0.81 


- 0.15 


0.084 


HEPTACHLOR EPOXIDE 


0.05 




0.05 


1000 










0.06 c 


12 


23 


680 


2.1 


HEXACHLOROBENZENE 


0.01 






1000 




30 






GM c 


200 


130 


7300 


11 


HEXACHLOROBUTAOIENE 


0.01 






100 










6.9 c 1 2.2 


4.3 


460 


0J8 


HEXACHLOROCYCLOHEXANE, GAMMA 


0.01 






1000 




2 






041 6 


2.5 




0.4S 




HEXACHLOROETHANE 


001 






100 










63 nc 


8.5 


42 


18000 


■ .•■■•Svi 


1NDEN0(1,2,3-«JJPYBENE 


0.1 




0..I1I 


1000 




40 


12 


Shmx 




53 




70 




LEAD 


10 




55 


1000 




200 


WB 


MOEE 1 












MERCURY 


0.05 




0.18 


1000 




le 






13 nc 










METHOaVCHLOR 


0.05 




0.05 


1000 










110 nc 


12Mi 




4.0 




METHYL ETHVL HfcTOMt 




0.1 




MO 










20000 nc 


o.sr 


38 


S8 


1700 


METHYL ISOBUTYL KETONE 




0.05 




1M 










1700 nc 


0.4S 


69 


69 


58 


METHYL MERCURl' 








1000 




10 






6.3 nc 










METHYL TEftT BUTYL ETHER 




0.05 




100 










170 nc 


5.7 


410 


41B 


120 


METHYLENE CHLORIDE 


0,003 




0,003 


i500 










120 c 


1.1 


1100 


1100 


140 


METHVLNAPHTHALENE 2- CI-) 


§.05 




0.05 


1000 










1300 nc 1 , IJ 


1600 


1600 


280 


MOLYBDENUM' 


a,5 




2.5 


1000 


$ 








170 nc 










INAPHTHALBNE 


0.05 




0.05 


1O0 




40 






1300 nc 


4.8 


1300 


1400 


120' 


MIICKEL 


2.5 




43 


1000 


190 








310 nc 










IPENTACHLOROPHENOL 


0.1 




0,1 


10OO 




5 






8.9 e 


160 


130001 


680 


1200 


PETBOLEUM HYDROCARBONS (gasaliii/dissel) 














100 


MOEE 2 


1 1 








PETROLEUM HYDROCARBONS (heavy oils) 












1000 


MOEE 2 












PHiNANTHRENii 


o.w 




0.1i 


10OO 


40 


120 


Shl^ex 




720 




150 




PHENOL 


0.1 




0.1 


500 


40 






11000 nc 


m 


760 


390 


46000 


POLYCHLORMATED BIPHIENYLS 


0.3 




0,3 






Oi 


CCME 












PYBEHE 


0.05 




0,19 


1000 








680 nc 


m 




1.3 
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TABLE A: COMPONENTS FOR MOEE SOIL REMEDIATION CRITERIA (SURFACE/FULL DEPTH) ■ POTABLE GROUNDWATER SITUATION - COARSE TEXTURED SOILS | 


COARSE TEXTURED SOILS 


AGRICULTURAL CATEGORY (all depths) {aglq} 


MOEE 


MASS 


ONT 8o« 


Ceiting Ecoioxicity Criteryi SubslMe Criteria 


Soil Contact 


1 So» 


Leachhg (Mod. MASS.) 


SoiWnd Air 


CHEMICAL PARAMETER 


Soil MDL 


POL 


Bkgrd. 


Vakie MOEE | Neth. C Valae | iasis 


Sli Risk 


1 S-/6WI 


n S-/GW2 


1 S-/GW3 


SflA 


1 


SELENIUM 


1 




1.4 


KiOO 1 i 








320 nc 








SILVER 


0.25 




Q35 


1000 


20 








m nc 








STYRENE 


0.002 




0.002 


600' 










18 c 


1.7 


(6.7) 16 


8^0 


(0.43) 1.2 


TETRACHLOROETHANE, 1,1.1,2. 




0.005 




100 










36 c 


039 


0,46 


3900 


0.019 


TETRACHLOflOETHANE. 1,1 .2.2- 


0.0M 




0.004 


600 










047 c 


0,01 


0,22 


240 


003? 


TETRACHLOROETHYLENE 


0.002 




0002 


500 




60 






170 C 


0.4$ 


(45) 240 


760 


(3B) 22 


THALUUM 


2.S 




2,8 


1000 










4.1 J» 










TOLUENE 


oooz 




0.002 


500 




ISO 






6100 nc 


a.i 


510 


43O0 


34 


TPH - raler m PETROLEUM HVOROCARiONS 




























TRICHLOROSENZEME, 1,2,4- 




dm 




1000 




so 






370 tic 


110 


950 


770 


87 


TRICHLIOROETWANE, 1,1,1. 


0.002 




0.008 


100 










3000 rw 


34 


720 


8500 


2$ 


TRICHLOROETHANE. 1,1,2- 


§002 




0.002 


100 










23 C 


0.2S 


(1.7) 920 


2900 


(019) 92 


TRICHLOROETHVLINE 


0.004 




0.004 


100 




60 






67 nc 


39 


(2.3) 21 


3900 


(0.12) 1.1 


TRICHLOROPHENOL. 2.4,5- 


0.1 




0.1 


1000 




10 






1900 nc 


ii 




10 




TfflCHLOROPHENOL 2,4,6- 


0.1 




0.1 


1000 




10 






39 c 1 0.66 


12000 


3200 


1100 


VANADIUM' 


5 




91 


10OO 


m 








470 nc 










VINYL CHLORIDE 


Q.003 




0.003 


too 




60 






029 c 


038 


0.094 


100 


0.0012 


XYLENES 


0002 




0.002 


500 










61000 nc 


2S 


460 


4100 


34 


ZWC 


25 




160 


1000 


MM 








\mQ m 










ELECTRICAL CONOUCTIVITY (mS/cfi) 


025 




0.47 




0.7 


















CHLORIDE- 


025 




58 






















NITRAIE- 


S 




40 






















NITRITE- 


S 




40 






















SODIUM ADSORPTION RATIO (SAR) 






1 




1 


















SODIUM'" 


28 


























c Cancef Risk no Noncancer Risk 












+ S-1 Ri$k Value determined Iroiin human heahh toxicity data derived by MOEE Standard Developmeni 8'aiwh staN 












MOEE Soil Clean-up Guideline (SCUG) for boron h based on a hoi water exlrad. and was developed by MOEE Standards Developmeni Branch stafl. 












MOEE Soil Clean-up Guideline (SCUG) for cadmium (coarse texlured soil} is based on hurnan health, but is applied here for the prolsciion of graiirig aninials. "' Soil cril 


iim is not avaiUle. 










( ) Value m braciois is based on meefmg indoor air cancer risk concentration which b betow the indoor atr backgrourtd ooneenlraiion used »i ttie Mass. approach | 


("1') 2-methyl naphthalene soil Cfiterion ts appbcable lo l-mettiyt naphthatene ^^iifh the provision that if both are detected n the soil, the sum of the two concsntralions cannol exceed 


he soil cfierton. 








1 
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TABLE A: COMPONENTS FOR MOEE SOIL REMEDIATION CRITERIA (SURFACE/FULL DEPTH) - POTABLE GROUNDWATER SITUATION • COARSE TEXTURED SOILS 


COABSi TEXTUBiO SOILS 








RESfDENTIAUPARKLANO CATEGORY (ug^g) | 


HOEE 


MASS. 


ONT Soil 


Ceiling | Ecotoxicily Criteria Subsiituie Criteria 


Soit Contact 


1 Soil Ltaching (M«j. MASS.) 


1 BoHm Air 


CHEMICAL PARAMETER 


m MDL 


POL 


Bkgrd 


Valut 1 MOEE 1 Nelh C Value | Basis 


31 Risk 


1 S-/QW1 1 S-/6W2 1 S,/QW3 


1 S/IA 


ACENAPHTWENE 


O.0S 




0.07 


1000 






1400 nc 


•.: IS 




1300 




ACENAPHmVLENE 


O05 




0.08 


too 






1000 rtt 


130 




B40 




ACETONE 




0.1 




500 






3400 r^c 


U 


58 


38 


1900 


ALDRIN 


9M 




0.05 


1000 




0.35 






0026 c 


0.08 


1.6 


S9 


0.15 


ANTHRACENE 


005 




0.16 


1000 




40 






5300 nc 


1S» 




a 




ANrriMONY 


1 




1 


1000 


20 








13 at 










ARSENIC 


1 




17 


1000 


20 


















BAHiyM" 


2.5 




210 


1000' 


790 








Sim nc 










BENZEME 


0001 




0.002 


5W 




25 






35 c 


. . 0J4 


(0.48) 89 


2400 


(0.031) 5.3 


BENZO(a)ANTHRACENE 


0.15 




0.74 


1000 




40 


120 


Shi/Tex 




«.« 




170 




BENZO(a)PYRENE 


0.05 




0.4S 


1000 




40 


U 


StitTex 




9,0 


1700 


1700 


49000 


BENZO(b)FI,UORANTHENE 


0.05 




0.47 


1000 






n 


StitTen 




18 




640 




BENZOfg,tu}PERYLENE 


0.1i 




o.e8 


1000 




40 


120 


ShneK 




53 




53 




BENZOWFLUiORANTHENE 


0.05 




0.48 


low 




40 


n 


ShlTex 




ie 




37 




BERYLLIUM 


0.S 




■ U 


1000 


4 








0,37 c 










BIPHENVL, 1,1- 




0.05 




10QO 










i»0 nc 


®j§ 




4.3 




BIS(2-CHL0R0ETHYL)ETHEB 




o.«« 




soo 










0,12 c 


0.01 


0.2S 


110 


0.13 


BIS(2-CHL0fl0iS0PR0PYL)ETHER 




04$ 




500 










1.9 c 


0.02 


4,7 


540 


0.82 


BIS(2-ITHYLHEXYL)PHTMALATi 




0.66 




1000 










130 c 


10S 


11000 


500 


1000000 


BORON (Availablg)- 










15 


















BROMODICHLOROMETHANE 




0,005 




100 










14 c 


0.12 




1200 




BROMOFORM 


0.002 




0.002 


500 










110 c 


0,11 


19 


1100 


2,3 


BROMOMETHANE 


0.003 




0.003 


500 










47 nc 


12 


4.5 


3900 


mi 


CADMIUM 


1 




1 


1000 




12 






14 M 










CARBON TETRACHLORIOE 


0.002 




0.002 


soo 










68 c 


10 


(028) 3.3 


10000 


(00068) 0.1 


CHLORDANE 


o.os 




0.05 


1000 










OSS c 


51 


200 


039 


18 


CHLOROANILINE. p- 




1,J 




100 










130 nc 


0.3 




1.1 




CHLOROBENZENE 


0(X;2 




0.002 


500 




30 






670 nc 


14 


(32) 99 


40 


(3.2) 8 


CHLOROFORM 


0002 




OOOS 


soo 










140 c 


0.13 


(0.21) 11 


330 


(0.011) 0.79 


CHLOROPHBNOL, 2- 


0.1 




0.1 


iooo 




10 






9b. nc 


0.0055 




eoo 




CHROMIUM {Totali 


5 




71 


1000 


rm 
















1 
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TABLE A: COMPONENTS FOR MOEE SOIL REMEDIATION CRITERIA (SURFACE/FULL DEPTH) - POTABLE GROUNDWATER SITUATION • COARSE TEXTURED SOILS | 


COARSE TEXTURED SOILS 








RESIDENTIAL/PARKLAND CAT EQORY (ug^g) 


MOEE 


MASS 


ONT Soil 


Ceiling 


EcotoxKilv Cri1«na Substrluta CrrlBfta || Soil Contact 


1 Soil Leaching (Mod MASS) 


1 SolNnd Air 
1 S/IA 


CHEMICAL PARAMETER 


Soil MDL 


PQL 


Bkgrd 


Vafue 


MOEE 1 Naih C Value | Bass || 31 R,^ 


1 S-/GW1 1 S-/GW2 1 S./GW3 


CHROMJUiy (III) 




1.4 




1000 




230 






470W m 










CHBOMIUMi {VI) 


2.5 




2.5 


low 


t 








180 K 










CHIRYSENE 


0.05 




0.6S 


10M 




40 


ii 


Shiaex 




17 




too 




COBALT' 


25 




21 


1000 


le 








2700 K 










COPPER' 


5 




85 


1000 


.tss 








110O nc 










CYANIDE (Rao) 


005 




0,12 


too 










100 nc 


1000000 




610000 




DIBENZO(a,h)ANTHHACENE 


01 




0.16 


10(H) 






u 


Shl^sx 




110 




140 




0I8R0M0CHL0R0ME1HANE 


0.003 




0i,003 


100 










10 c 


0.09 




°930 




DICHLOROBENZENE, l,2- (oDCB) 


0002 




0.002 


100 




30 






3000 nc 


DM 


SOOOi 


2300 


270 


DICHLOROBENZENE, 1,3 {m DCB) 


0002 




10.002 


too 




40 






3000 nc 


190 




2300 




OICHLOROBENZENE, 1,4- (p-DCB) 


0.002 




0.002 


500 




30 






37 c 


0.32 


9200 


2400 


830 


DiCHLOnOBENZlOWE, 3,3' 




1.3 




1O0O 










051 c 


21 




400 




ODD 


005 






1000 










2^ C 


3SO0 




780 




DDE 


001 






1000 




4 






1.6 C 


22000 




15000 




DDT 


003 




11,4 


1000 




4 






1.6 C 


1200 


62 


20 


470 


DICHLOROETHANE. IJ- 


0.002 




0.M2 


100 










2600 nc 


3.0 


390 


2200 


22 


DICHLOROETIHANE, «.2- 


0002 




0.002 


500 




GO 






9.6 c 


0.05 


0.16 


460 


0.022 


DICHLOHOEIHYLEME, 1,1- 


0.002 




Q,0i2 


500 










1.4 c 


0.72 


0.07 


5200 


0.0O24 


DICHLOROETHYLENE, CIS-1.2:- 




0005 




100 










340 nc 


2.3 




1700 




PICHLOROETHYLEPii, TRANS.1,2. 


0.003 




0,103 


500 










670 nc 


4.1 




210O 




DICHLOiOPHENOL, 2,4- 


001 




0.1 


100 




10 






41 nc 


0.J 




3700 




DICHLOROPROPANE, 1,2- 


0.002 




i.M2' 


100 










7.9 c 


0.13 


0.23 


1300 


0.019 


DICHLOROPROPEME, 1.3- 


0.003 




0.003 


500 










3.0 c 


004 


0.10 


63 


0.0066 


DIILDRIN 


0.0S 




0.05 


1000 




4 






0.023 c 


0.025 


22 


0.025 


0.21 


OIETOYL PHIHAUTE 




0.60 




1000 










440O0 nc 


130 




■" «.I1 




OliMETHYL PHTHALATE 




0.66 




1000 










39000 nc 


1200 




'■'^ ■\y;«.i 




DIKETHVI,PHENOL. 2,4- 


0.2 




0.2 


1000 










380 nc 


0.94 




140 




DINiTROPHENOL, 2,4- 


M 




0.2 


1000 










38 nc 


0.12 




4.1 




DWITOOTOLUEtili, 2,4- 




0.66 




1000 










1.1 c 


0.004 




17 




DIOXIN / FUHAN (ng TEQ / i soil) 


0002 




0,007 








1 


CCME 












ENDOSULFAN' 


0.04 






1000 










140 ic 


0.18 




0.29 
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TABLE A: COMPONENTS FOR MOEE SOIL REMEDIATION CRITERIA (SURFACE/FULL DEPTH) - POTABLE GROUNDWATER SITUATION - COARSE TEXTURED SOILS 


COARSE TEXTUBED SOILS 






HESIDENTIAUPABKLAND CATEGORY |y§/g) 


MOEE 


MASS. 


1 ONTSoil 


Ceiling 


1 EcotoxBily CrtBria 11 SubsiN* Crilsra i SoilConlacI 1 Soil Leading (Mod. MASS.) 


|[ SollflndAir 


CHEMICAL PARAMEIER 


Soil MOL 


PQL 


1 Skgrd. 


Valui 


1 MOEE 1 Neth. C || Valui | Basis || Si Risk | S-/6W1 | S-/GW2 | S./GW3 


1 S/IA 


ENDBIN 


0.05 




0,05 


10OO 




ooe 






5,9 nc 


0.56 




0.014 




ETHW-BENZENE 


0.002 




O0O2 


500 










2300 nc 


0.20 


3300 


5800 


290 


ETHYLENE DIBROMIDE 


0.004 




0.004 


too 










0.01 c 


0.01 


Q.03S 


320 


o.oosa 


FLUORANTHENE 


0.05 




1.1 


1000 




^ : .^ 






910 ne 


840 




840 




FLUORENE 


0.05 




0.12 


1000 










910 nc 


m 




350 




HEPTACHLOR 


005 




0.05 


1000 










0.12 c 


11 


0.91 


015 


().0M 


HEPTACHLOR EPOXIDE 


0,05 




OOS 


1000 










0.06 c 


12 


23 


680 


2.1 


HEXACHLOROBENZENE 


0.01 






1000 




30 






04« Q 


200 


130 


7300 


11 


HEXACHLOROBUTADIENE 


001 






lio 










6.9 c 


2.2. 


4.3 


460 


0.39 


HEXACHLOROCYCLOHEXANE, GAMMA 


0.01 






iooo 




2 




0,41 c 


2..5 




0.49 




HEXACHLOROETHANE 


Ml 






100 








6 3 rsc 


a.,5 


42 


180OO 


3 J 


INDEN0(1,t.3-al)PYRENE 


0.1 




O.M. 


low 




40 


n 


Stil'Tex 




53 




70 




LEAD 


10 




120 


1000 




200 


200 


MOEE 1 












MERCURY 


0.05 




0.83 


1000 




10 






13 nc 










METHOXYCHLOR 


0.05 




0,05 


1000 










110 nc 


12000 




4,0 




METHYL ETHYL KETONE 




0.1 




500 










20000 nc 


0.2T 


38 


3a 


1700 


METHYL ISOBUTYL KETOME 




0.01 




100 










1700 nc 


0.48 


69 


69 


58 


METHYL MiRCURY 








1000 




10 






M nc 










MEIHYL TERT BUTYL ITHER 




0,05 




100 










170 nc. 


5.7 


410 


410 


120 


METHYLENE CHLORIDE 


0.003 




0,W3 


m 










120 C 


1.1 


1100 


1100 


140 


METHYLNAPHTHALENE, 2- ('1-) 


0.05 




0,29 


IOOO 










1300 nc 


U 


1600 


1600 


280 


MOLYBDENUM- 


2.S 




2.5 


1000 


40 








170 nc 










NAPHTHALENE 


O.0S 




0.09 


100 




40 






1300 nc 


4.6 


1300 


1400 


120 


NICKEL 


M 




43 


1000 


ISO 








310 nc 










PENTACHLOflOPHENOL 


0,1 




0.1 


1000 




3 






6.9 c 


160 


130CW 


880 


120O 


PETROLEUM HVOROGARBONS jgasoline/diBSil) 














1D0 


MOEE 2 












PETROLEUM HYDROCARBONS (teavy oils) 














tooo 


MOEE 2 












PHENANTHRENE 


0,05 




Q.m 


1000 




40 


120 


ShtTea 




720 




150 




PHENOL 


0.1 




0.1 


500 




40 






11000 ic 


64 


760 


390 


46000 


POLYCHLORINATED BIPHENVLS 


0.3 




03 








5 


COME 










PYRENE 


0.05 




1 


IOOO 










eao ne 


500 1 


1.3 
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TABLE A: COMPONENTS FOR MOEE SOIL REMEDIATION CRITERIA (SURFACBFULL DEPTH) - POTABLE GROUNDWATER SITUATION • COARSE TEXTURED SOILS 


COARSE TEXTURED SOILS 


RESIDENTIAL/PARKLAUD CATEGORY (ug/g) 


yOEE 


MASS. 


ONT Soil 


Ceilmg | Eootoxicity Cnteria Sut>slitute Cntena | Soil Contact 


Soil 


Leaching (Mod. MASS.) 


1 Soil/Ind Air 


CHEMICAL PfflAMETER 


SoUMDL 


PQL 


Bkgrd 


Value 1 MOEE 1 Math C Valua | Basis | St Risk 


S-/GW1 


1 S-/GW2 1 S./GW3 


1 S/IA 


■■-I 


SELENIUM 


1 




1,9 


*000 


10 








320 nc 










SILVER 


0J5 




0.42 


1000 


M 








38 nc 










STYRENi 


0,002 




0,002 


500 










18 c 


t.7 


(6,7) 16 


840 


(0.43) ii 


TETnACHLOROETHANE, 1.1.1,2. 




0.005 




100 










3.6 c 


0.39 


Oi.46 


3900 


o^ta 


TETOACHLOROETHANE, 1.1.2.2. 


0.tXM 




0.004 


500 










0.47 c 


0.01 


0.22 


240 


0037 


TETRACHLOROETHiYLENi 


0.002 




0.002 


500 




60 






170 C 


o.*s 


(45) 240 


760 


(38) 22 


THALLIUy 


ZM 




2.5 


1000 










4.1 m 










TOLUENE 


OiWi 




0.002 


500 




150 






6100 nc 


2.1 


510 


4300 


34 


IPH . refer to PETROLEUM HYDROCARBONS 




























TRICHLOiOaENZENE. 1,2.4- 




Q.66 




1000 




30 






370 nc 


110 


9S0 


770 


87 


TRICHLOROETHANE. 1.1.1. 


0.002 




0.009 


100 










3000 nc 


34 


720 


8500 


26 


TRICHLOROETHANE. 1.1.2- 


0,002 




OiXli 


100 










£■< c 


02« 


(1.7) 9201 


2900 


(0.19) 92 


TRICHLOROEIHYLEME 


0.004 




O.O04 


too 




60 






67 nc 


39 


(2,3) 21 


3900 


(0-12) 1.1 


TRICHLOflOPHENOL. 2,4.5- 


0.1 




0.1 


1000 




10 






1900 nc 


IJ 




to 




TRICHLOROPHENOL 2.4,6- 


0.1 




0.1 


1000 




10 






39 c 


S.SS 


12000 


3200 


1100 


VANADIUM- 


5 




SI 


tooo 


m 








470 nc 










VINYL CHLORlPi 


Ijei 




0.003 


ion 




60 






29 c 


0.38 


0.094 


100 


0.001 


XYLENES 


Oj002 




0.002 


500 










61000 nc 


ts 


460 


4100 


34 


ZINC 


25 




160 


1000 


600 








16000 nc 










ELECTHICAL CONOUCTIVITY |mS/an) 


0.25 




0.57 




o.r 


















CHLOHDE" 


0.25 




330 






















NITRATE" 


5 




61 






















NITRITE" 


5 




61 






















SODIUM ADSORPTION RATIO (SAR) 






2.4 




1 


















SODIUM" 


n 


























c Cancer RiSk tic Nonraneir Risk 




1 


+ SI Rtek Vafue dstarmiiBd trom human heaWi toxicrty data derived by MOEE Standards Developmeni 8ra/tch staff. 








MOEE SoH Cteaji-up GuidaUne (SCUG) for boron is based on a hot water eirtrad, and was dflvsloped by MOEE SlarvJafds Developmeni Srancfi staff. 








{ ) Value in brackets is bas«J on mesli>g indoor air cancer nsk corwentration wtiKh s below lf)B indoor aif background concentraten used in tlie Mass. approaeh 








{ 1-) 2-metfiyt napfitlialena soil witerkKi a applicabte io l-methiyl naphthalene wutt ttie provision ihat if both are dsteclad in sail, the sum ol the two concenfraiiorMi cannof exceed the soil cnterion. 


Soil crilenon not avaitable 
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Appendix A.2.1 (46) 



TABLE A: COMPONENTS FOR MOEE SOIL REMEDIATION CRITERIA (SURFACBFULL DEPTH) - POTABLE GROUNDWATER SITUATION - COARSE TEXTURED SOILS | 


COARSE TEXTURED SOILS 


INDUSTRIAUCOMMERCIAL CATEGORY (ngCg) | 


MOEE 


MASS. 


OOTSoil 


Ceilng || boloiKlty C^eria || SubslWg Criltria Soil Contact 


Soil Leaching (Mod MASS.) Soilflnd Air 


CHEMICAL PARAMETER 


Soil MDL 


POL 


Bkgrd. 


Value 1 MOEE | Neth. C || Value | Basis S2 Risk 


S-/GW1 1 S-yGW2 1 S-/GW3 SrtA 






ACENAPHTHENE 


0.05 




0.07 


2S0O 










3600 nc 


11 




1300 




ACENAPHTHVLENE 


005 




0,08 


tsoo 










2700 flc 


130 




840 




ACETONE 




01 




1000 










11000 nc 


3JS 


58 


3.8 


1900 


ALDRIN 


O.OS 




0,05 


2500 




035 






0.04 c 


0O8 


1.6 


69 


0.15 


ANIHRAiCENE 


0.05 




0,16 


2500 




40 






13000 n« 


1500 




■• n 




ANTIMONY 


1 




1 


2500 


40 








44 nc 










ARSENIC 


1 




17 


2500 


40 


















BAHIUM' 


2.S 




210 


2500 


1500 








8700 K 










BENZENE 


0,002 




0.002 


lOOO 




25 






63 C 


6:^4 


(0,48) 89 


2400 


{0.031) 5,3 


BEHZO(a)ANTHRACENE 


ois 




0.74 


8500 




40 


190 


Shl^Bx 




U 




170 




BENZO(a)PYRENi 


0.05 




0.49 


2501 




« 


1.* 


smsx 




9.0 


1700 


1700 


43000 


BENZO(b)FLUOHANTHENE 


0,05 




0.47 


2500 






19 


Shin^ex 




ts 




640 




BENZO{g.W)PERYLENE 


0,1 




06S 


2500 




40 


190 


Shl^ex 


1 




53 




BENZOWFLUORANTHENE 


0,0! 




0.48 


2S00 




40 


19 


Shi^ex 




1« 




37 




BERYLLIUM 


0,5 




., li 


2500 


B 








0.85 c 










BIPHENYL. 1,1. 




0.05 




2600 










6600 nc 


U9 




4.3 




BIS{t.CHLOROETHYL)ETHER 




a.«9 




1000 










0.16 c 


01 


0.25 


110 


0.13 


BIS(2-CHLOROISOPR0PYL}ETHER 




6m 




1000 










2.6 c 


002 


4.7 


540 


0.82 


BIS(2-ETHYLHEXYL)PHTHAUTE 




oee 




2500 










330 c 


10O 


11000 


500 


1000000 


BORON ihmmkr 










S. 


















BROMODICHLOROMETHANE 




0.005 




500 










25 C 


0.12 




1200 




BROMOFORM 


0.002 




0,002 


1000 










190 c 


0.11 


19 


1100 


2.3 


BROMOMETHANE 


0.003 




0.003 


1000 










150 m 


12 


4.8 


3900 


0.961 


CADMIUM 


1 




l! 


2S00 




12 






41 BC 










CARBON TETRACHLORIDE 


0.002 




0.002 


1000 










12 c 


10 


(0 28) 3 3 


10000 


(0.0088) M 


CHLOROANE 


0.05 




0.05 


tsoo 










2.0 c 


5.1 


200 


,-;,. . m 


18 


CHLOROANILINE, p- 




tJ 




2500 










440 nc 


03 




1.1 




CHLOROBENZENE 


0002 




0.002 


1000 




30 






2200 nc 


2A 


(32) 99 


40 


(3.2) B 


CHLOROFOWy 


0,002 




0006 


10OO 










250 c 


o.n 


(021) t1 


330 


(0,011) 0.79 


CHLOROPHENOL, 2- 


0.1 




0.1 


2S0O 




10 






240 nc 


00055 




800 




CHROMIUM (Tolal) 


5 




71 


2500 


7S0 
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Appendix A.2.1 (47) 



TABLE A; COMPONENTS FOR MOEE SOIL REMEDIATION CRITERIA (SURFACE/FULL DEPTH) - POTABLE GROUNDWATER SITUATION = COARSE TEXTURED SOILS | 


COftnSE TEXTURED SOILS 








INDUS rRIAiyCOMMERCIAL CATEGORY (ug'gj | 


MOEE 


MASS. 


ONT Soil 


Ceilvig 


Ecoloxtcrty Crilsna 


Subsltlula Crderia 11 Soil Coniacl 


1 Soil Leac^kig (Mod. MASS.) 


1 SoMd Air 


CHEMICAL PARAMETEiR 


Soil MDL 


POL 


Bkgfd 


Value 


MOEE 1 Nelh C 


Value 1 Bast; || S2 Ftisk 


1 S-/GW1 1 8-/GW2 1 S-/QW3 


1 mh 


CHBOytUM (III) 




1.4 




2500 




230 






220000 nc 










CHROMIUM (Vi) 


26 




2,.5 


2500 


« 








600 w 










CHRYSENE 


0,05 




0.69 


2500 




40 


18 


ShWait 




17 




lOOi 




COBALT 


2.5 




21 


2500 


90 








7200 nc 










COPPER* 


5 




85 


2500 


m 


, 






3400 nc 










CYANIDE (l-ree) 


0.05 




0.12 


500 










ICO nc 


1OO0OO0 




610000 




DIBENZO(a,li)ANTHRACENE 


0.1 




0.16 


2500 






. 1,1 


surrta 




no 




140 




DIBROMOCHLOROMETHANt 


0003 




0'j003 


500 










18 c 


0.09 




S30 




DICHLOROBENZtNE, 1,2- (oDCB) 


0.002 




0.002 


600 




30 






9900 nc 


o.«« 


3000 


2300 


270 


DICHLOROBENZENE, 1,3 im-DC6) 


0,002 




0.002 


500 




30 






9900 nc 


190 




2.300 




OICHLOROBENZENE, 1,4- (p-OCB) 


0.002 




0.002 


1000 




30 






63 C 


0.32 


920O 


2400 


830 


DICHLOROBENZIDINE, 3,5'- 




■ ^ . 1 J 




2500 










072 c 


21 




400 




DDDi 


0.06 






2500 










3.$ e 


3900 




780 




DDE 


0.01 






2500 




4 






Z.4 c 


22000 




15000 




DOT 


0.05 




1.4 


2500 




4 






24 e 


1200 


62 


ija 


470 


DICHLOROFTHAhJE, 1,1- 


'0,012 




iooi 


500 










8500 nc 


3.0 


390 


2200 


22 


DICHLOROETHANE, 1,2- 


0.002 




0.001 


1000 




60 






17 c 


005 


016 


460 


0022 


DICHLOROETHYLfcNF, 1.1- 


0.002 




0.002 


1000 










2.5 c 


0,72 


0.07 


5200 


0.0024 


OiCHLOROETHVLENE, CIS-1,2- 




0.005 




500 










1100 nc 


2.3 




1700 




OICHLOROETHYLENE, TRAN!5-1.2- 


0.003 




0.003 


tooo 










2200 nc 


*.1 




2100 




OtCHLOROPHENOL, 2,4 


0.01 




0.1 


2500 




10 






94 nc 


0.3 




3700 




DICHLOROPROPANE I.J- 


0.002 




0.002 


500 










12 c 


013 


0.23 


1300 


Mn 


DICHLOROPROPENE. 1.3- 


0.003 




0.003 


1000 










46 c 


004 


0.10 


63 


o.oe«i 


DIELORIN 


m 




OOS 


2500 




4 






0.04 c 


0.025 


2.2 


0.025 


0,21 


DIETHYL PHTIIALArE 




0.66 




2500 










270000 m. 


130 




OJt 




DIMETHYL PHTHALAIt 




o,es 




2500 










150000 nc 


12Wi 




0.7 




OIMETHYLPHENOL, 2,4- 


0,2 




0.2 


2500 










940 nc 


0.94 




140 




OINITROPHENOL, 2,4- 


■ U 




0.2 


2500 










94 nc 


0.12 




4.1 




DINnROTOLUFNE, 2,4- 




;.,. .m 




2500 










1.8 c 


0,004 




17 




DiOXIN / FURAN (ng TEQ / g soit) 


0,002 




0.007 








1 


CCME 












ENDOSULIFAN 


0.M 






2500 










360 nc 


0.11 




0.2:9 
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TABLE A: COMPONENTS FOR MOEE SOIL REMEDIATION CRITERIA (SURFACE/FULL DEPTH) - POTABLE GROUNDWATER SITUATION - COARSE TEXTURED SOILS | 


COARSE TEXTURED SOILS 


INDUSTRIAyCOMMERCIAL CATEGORY (ug/g) 


MOEE 


MASS. 


ONTSoll 


CeilDi iMloxicty Criteria Subsiule CrHtria Soil Contad Soil Lsadiing (Mod, MASS.) || SoiWnd Air 


CHEMICAL PARAMETER 


SotI MOL 


PQL 


Bkgrd. 


ValuB MOEE 1 Netti, C Value i| Baw S2 Risk S-/GW1 | S-/GW2 | S-/QW3 |f SM 




1 


ENORIN 


«.os 




0.05 


2500 




0.06 






15 nc 


0,66 




0.iH 


- 


ETHYLBENZENE 


0.002 




0.002 


1000 










6000 nc 


an 


3300 


saw 


2« 


ITHYLEME DIBROMIDE 


0004 




O.0M 


500 










0.02 c 


0,012 


0.03B 


320 


r.^,r. ■. ■ 0.0iS« 


FLUORANTHENE 


005 




1.1 


2500 




40 






2400 nc 


640 




840 




FLUORBNE 


0.05 




0.12 


2900 










2400 nc 


340 




350 




HEPTACHLOR 


0.05 




0.05 


2500 










0.18 c 


11 


0.91 


015 


\ -.-::■}■ 9m 


HEPTACHLOR EPOXIDE 


0.06 




0.05 


2500 










a.ot t 


12 


23 


680 


2.1 


HEXACHLOROBINZENE 


0.01 






2500 




30 






07fi c 


200 


130 


7300 


11 


HiXACHLOROBUTADIENE 


0.01 






2S0O 










11 c 


2.2 


4,3 


460 


;,:■■■ 0.M 


HEXACHLOeOCYCLOHEXANE. GAMMA 


0.01 






2500 




J 






0.64 c 


2,5 




049 




HEXACHLOROETHANE 


0.01 






2500 










13 c 


8.5 


42 


18000 


^ 3J 


WDEN0(1,2,3-a?PYRENE 


0.1 




0.38 


2500 




40 


IS 


Shl/Tex 




53 




70 




LEAD 


to 




120 


2500 






1000 


MOEE 1 












MERCURY 


0,05 




0,23 


2500 




10 






57 nc 










METHOXYCHLOR 


005 




0.05 


2500 










300 nc 


12000 




4j 




METHYL ETHYL KETONE 




0.1 




1000 








1 66000 nc 


0^ 


38 


38 


1700 


METHYL ISOBUTYL KETONE 




0,05 




SOO 










5500 nc 


0.48 


69 


69 


58 


METHYL MERCURY " 








25M 




10 






18 nc 










yETHYL TERT SUTYL ETHER 




0,05 




500 










570 fw 


S,7 


410 


410 


120 


METHYLENE CHLORIDE 


0,003 




0.003 


1000 










200 c 


1.1 


11« 


1100 


140 


METHYLNAPHTHALENE, 2- (;'1-> 


0.05 




0.2i 


2500 










440Onc 


12 


1600 


1600 


280 


MOLYBOENUM' 


2.5 




2,S 


2500 


40 








550 nc 










NAPHTHALENE 


O.05 




0.09 


2500 




« 






4400 PC 


A* 


1300 


1400 1 1»| 


NICKEL 


23 




43 


■ 25O0 


m 








710 nc 










PENTACHLOROPHENOL 


0,1 




0,1 


2600 




s 




1 12 C 


160 


13000 


680 


1200 


PETROLEUM HYDROCARBONS (gasoline/diesel) 














100 


MOEE 2 












PETROLEOM HYDROCARBONS (hsavy oils) 














lOOO 


MOEE 2 












PHENANTHRENE 


0.05 




0.69 


2500 




:it:£ *> 


190 


ShH-eit 




7» 




ISO 




PHENOL 


0.1 




0.1 


1000 




:v:rv ,.::;.:§ 






2MO0 nc 


64 


760 


390 


46000 


POLYCHLORINATED BIPHENYLS 


0.3 




0.3 








g? 


CCME 












PYRENE 


0.05 




1 


2SO0 










1800 m 


500 




-■■-u 
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Appendix A.2.1 (49) 



TABLE A: COMPONENTS FOR MOEE SOIL REMEDIATION CRITERIA (SURFACE/FULL DEPTH) ■ POTABLE GROUNDWATER SITUATION - COARSE TEXTURED SOILS 


COARSE TEXTURED SOILS 








INDUSTRIAUCOMMERCIAL CATEeORV (ug/g) 


MOEE 


MASS, 


ONT Son 


Ciiling II icoloxicity CrWiria: |:| Substrtite CriterB || Sol Conlad ||i Soil Leaching (Mod. MASS.) 


Soil/lnd Air 


CHEIMIICAL PARAMETER 


Soil MDL 


PQL 


Bkgrd. 


Value II MOEE | Nelh. C || Value | Basis || S2 Risk || S-/GW1 | S./GW2 | S-/GW3 


S/IA 










SELENIUM 


1 




1.9 


250O 


10 








3100 re 


, 








SILVER 


0.25 




0.42 


2500 


40 








£40 nc 










STYHFNE 


0.002 




0.002 


1000 










28 c 


1.7 


(6.7) 16 


840 


(0.43) U 


TETRACHLOROEFHAfJE, 1,1,1,2- 




0.005 




500 










4.9 c 


0.39 


0,46 


3900 


0.0!9 


TETRACHLOROE THANE, 1,l!,2,2- 


Qsm 




0,004 


1000 










0.64 c 


0.01 


0.22 


240 


0037 


TETRACHLOROETHYLENE 


0I»2 




0.002 


1000 




60 






2» c 


Q^S 


(45) 240 


760 


(38) 22 


THALLIUM 


2.5 




2.5 


2500 










n nc 










TOLUENE 


0.002 




0.002 


1000 




150 






19000 nc 


.M 


510 


4300 


34 


TPH ■ refer lo PETROLEUM HYDROCARBONS 




























TRICHLOROBENZENE, 1 2,4. 




Q.e6 




2500 




30 






1300 nc 


110 


950 


770 


87 


TRICHLOROETHANE, 11, 1- 


oiwa 




0.009 


500 










dm m 


34 


720 


8500 


26 


TRICHLOROETHANE, 1,i.2- 


0,002 




0.002 


SCO 










31 c 


o:a 


(1.7) 920 


2900 


(0.19) 92 


TRiCHLOROETHYLENE 


0.0« 




0004 


500 




60 






140 c 


3.9 


(2.3) 21 


3900 


(0,12) 1.1 


TRICHLOROPHENOL, 2,4.5- 


0.1 




0.1 


2500 




10 






4700 nc 


92 




10 




TRICIILOROPHENOL 2,4,6- 


0.1 




0.1 


2500 




■ 10 






'.9 c 


0.H 


12000 


3200 


1100 


VANADIUM' 


5 




91 


2500 


200 








910 r)c 










VINYL CHLORIDE 


QOOl 




0,003 


500 




60 






050 c 


03a 


0.094 


1W 


0.0012 


XYLENES 


0002 




0.002 


1000 










190000 nc 


29 


460 


4100 


34 


ZINC 


25 




160 


2500 


«00 








100000 nc 










ELECTRICAL CONDUCTIVITY (imS/cra) 


0.25 




0.S7 




1.4 


















CHLORIDE" ' 


0.25 




330 






















^JITRATE•■■ 


5 




61 






















NITRITE- 


S 




61 






















SODIUM ADSORPTION RATIO (SAR) 






2.4 




12 


















SODIUM- 


25 


























c Cancer Rtsk ric Noncancer Risk 




+ S-2 Risk Valua determned from human health loxicity data denved by MOEE Standards DevelopfnenI Branch slat! 


MOEE Soil Cleanup Guidaline (SCUG) for boron is based on a hot water extract, and was devetoped by MOEE Standards Devstopment Brandi siaK 


Inorganc mercury criteria used "• Soli critenon not available 


{ ) Vatue r bracket is based di meaing Ihe indoor air cancer nsh concenlralion which is below the indoor air background concentration used m the Mass approach 


{ 1-} 2-methy( naphthalene soil criterion ts applicable lo 1-me*iyi naphthalene with the provision that if both are delected m the soil, the sum of the two concenlraltons cannol exceed the soil criterion. 



Version 1.0 



Appendix A.2.1 (50) 



TABLE A: COMPONENTS FOR MOEE POTABLE GROUNDWATER CRITERIA- FOR COARSE TEXTURED SOIL SITUATION 1 


FOR COARSE TEXTURED SOIL SITUATION 


ALL CATEGORIES (Agricultural. ResidentialfPafWand, IndustriaVComnwrcia)) (uol) 


CHEMICAL PARAMETER 


M0EEMDLValu8| MDL Basis | Solubility (1/3) | CeUiig Value | 


GW1 1 Basis II GW2 1 Basis || GW3 | lasls 






ACENAPHTHENE 


1.3 


MISA 


1700 


50000 


20 


Odour 






5200 


AWQC 


ACEMAPHTHYLENE 


1.4 


MISA 


2008 


50000 


310 


Noncancee Risk 










ACETONE 


0.01 


MASS 


SOOOOOOOO 


.WOOO 


3000 


ORSGL 


1800000 


Volalility Risk 


3300 


LOEL 


ALDRIN 


,-ir::~ -■■■■■-':' Ml 


DW 


8.5 


50000 


0.002 


Cancer Risk 


0.2 


Voialility Risk 


30 


AWQC 


ANTHRACENE 


0.01 


DW 


§50 


50000 


2100 


Noncancer Risk 






12 


LOEL 


ANTIMONY 


0.1 


DW 




50000 


6 


ORSGL 






16000 


AWOC 


ARSENIC 


0^.5 


DW 




50000 


2$ 


ODWO 






480 


AWQC 


BARIUM 


o.as 


DW 




SCWO 


iOOO 


ODWO 






23000 


LOEL 


BENZENE 


0.5 


DW 


890000 


50000 


9 


ODWO 


(10) 1100 


Mr BaAground 


znm 


AWUC 


BENZO{a)ANTHRACENE 


0.2 


DW 


S 


50000 


OJt 


ORSGL 






18 


LOEL 


8ENZ0{a)PYRENE 


0.05 


DW 


1.9 


50000 


0.91 


ODWO 


590 


Volalility Ri^ 


2.1 


LOEL 


aENZO{b)FLUORANTHENE 


0.1 


DW 


? 


soooo 


0.2 


ORSGL 










BENZO{gh,i)FERyLENE 


oa 


DW 


0.13 


5O0OO 


310 


Noncancir Rilk 






2.0 


LOEL 


BeNZO(!()FLUORANTHENe 


0.01 


DW 


0.4 


50000 


0.2 


ORSGL 






74 


LOEL 


BERYLLIUM 


0.25 


DW 




SOOOO 


4 


ORSGL 






53 


AWQC 


BIPHENYL, 1,1- 


0.6 


MISA 


3800 


50000 


JSO 


Noncancer RisS: 






1700 


LOEL 


B!S{2-CHL0ROETHYL)ETHER 


u 


MISA 


siooom 


50000 


003 


Cancer Risk 


110 


Volatility Risk 


2400000 


AWQC 


BIS(2-CHLOROISOPR0PyL)ETH!ER 


2i 


MISA 


850000 


50000 


0.5 


Cancer Risk 


430 


Volalility Risk 


2400000 


AWQC 


SlS|;2-EIHYLHEXYL)PHiTHALATE 


2.2 


MISA 


§60 


50000 


« 


ORSGL 


1300000 


VoteliJity Risk 


30 


AWQC 


BORON 


10 


DW 




50000 


sooo 


ODWO 










BROMOOICHLOROMETHANE 


0.8 


MISA 


2300000' 


50000 


« 


ORSGL 






670000 


LOEL 


BROMOFORM 


1 


DW 


1600000 


50000 


s 


ORSGL 


840 


VoMHy Risk 


290000 


LOEL 


BHQMOMEIHANE 


U 


MISA 


8800000 


50000 


10 


ORSGL 


2 


VoHity Risk 


3200 


LOEL 


CADMIUM 


0.2S 


OW 




50000 


5 


ODWO 






11 


AWQC 


CABBONI TETRACHLORIDE 


2 


DW 


400000 


50000 


8 


ODWO 


(1.4) 17 


Air Background 


350000 


AWQC 


CHLOHDAME 


0.02 


DW 


28 


SOOOO 


7 


ODWO 


28 


Volatility Risk 


0,04 


AWQC 


CHLOROANIUNE, p- 


20 


MASS. 


1300000 


50000 


2S 


Noncancer Risk 






10O 


LOEL 


CHLOROBENZENE 


i.5 


OW 


240000 


50000 


SO 


ODWO 


(400) imi 


Air Background 


500 


AWQC 


CHLOROFORM 


1 


DW 


4700000 


50000 


s 


ORSGL 


(B| 430 


Air Background 


12000 


AWQC 


CHLOROPHENOL, 2- 


0.3 


DW 


14000000 


50000 


■- 18 


Odouf 






44000 


AWQC 


CHBOMiUM {Tola!) 


2.5 


DW 




5fK)00 


SO 


ODWO 






2000 


LOEL 


CHROMIUM (III) 
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TABLE A: COMPONENTS FOR MOEE POTABLE GROUNDWATER CRITERIA- FOR COARSE TEXTURED SOIL SITUATION | 


FOR COABSE TEITUHED SOIL SITUATION 


1 ALL CATEGORIES (AgricuKurat. Residenlial/PaAland, InduslriaVComnwrcal) (ugl) 


CHEMICAL PARAMETER, 


|MOiEMDL Value 1 MDL tosis | Solybility (1/2) | Ceiling Value || GWI | Basis 


1 GW2 1 Basis II GW3 | Basis 


CHROMIUM (VI) 


10 


DW 




50000 


M 


MMCL 






110 


AWQC 


CHRYSENi 


e.$ 


DW 


3 


SOOOO 


02 


ORSGL 






7 


LOEL 


COBALT 


0.1 


OW 




50000 










100 


LOEL 


COPPER 


2,5 


DW 




50000 


1000 


ODWO 






23 


LOEL 


eVANIDE 


S 


DW 


SOQO0««O 


50000 


200 


ODWO 






62 


AWQC 


DIBENZO{a.li)ANTHRACiNE 


0.1 


DW 


0.25 


50000 


02 


ORSGL 






150 


LOEL 


DIBROMOCHLOROMiTHANE 


2 


DW 


maim 


50000 


S 


ORSGL 






650000 


LOEL 


OICHLOROBENZENE, !,2- (o-OCB) 


as 


DW 


73000 


50000 


3 


ODWO 


10000 


Volatility R!Sk 


7600 


AWQC 


DICHIOROBENZENE. 1,3- (m-DCi) 


0,5 


IDW 


62000 


50000 


630 


Noncancer Risk 


10000 


Volattlrty Risk 


7600 


AWQC 


OICHLOROBEMZiNE, 1,4. {p-DCi) 


0.5 


DW 


40000 


SOOOO 


1 


ODWO 


29000 


Volatility Risk 


7600 


AWQC 


iDICHLOfiOBENZIDINE. 3,3'. 


S3 


MASS. 


1600 


SOOOO 


0.08 


Cancer Risk 






5OO0 


LOEL 


IDDD 


0.08 


MISA 


io 


50000 


30 


ODWO 






S 


AWQC 


DDE 


0.t>8 


MI5A 


:■:■■:■»» 


50000 


30 


ODWO 






toooo 


AWQC 


DDT 


0.05 


OW 


1.6 


50000 


30 


ODWO 


130 


Volalili^y Risk 


0.001 


AWQC 


DICHLOROETHANE. 1,1- 


0,5 


DW 


2800000 


50000 


70 


ORSGL 


9000 


Volatility Risk 


2000000 


LOEL 


DICHLOROETHANE. 1,2- 


1 


DW 


4400000 


50000 


9 


ODWO 


17 


Volatility Risk 


200000 


AWQC 


DiCHLOROETHYLENE. 1.1- 


05 


DW 


110000 


50000 


7 


MMCL 


0.M 


VoialiMy Risk 


120000 


AWQC 


DICHLOROETHYLiENE. CIS-1,a- 


0.5 


DW 


400000 


50000 


70 


MMCL 






120000 


AWQC 


DIGHLOROETH VLINI, lRANS-1 ,2- 


0.5 


DW 


300000 


50000 


10O 


MMCL 






120000 


AWQC 


DICHLOROPHENOL, 2,4- 


0.2 


DW 


2300000 


50000 


OJ 


ODWO 






3700 


AWQC 


OICHIOROPROPANE. 1,2. 


05 


OW 


1400000 


50000 


S 


MMCL 


93 


Voyi% Risk 


57000 


AWQC 


DICHLOROPRQPENE. 1.3- 


1.4 


MISA 


1400000 


50000 


0.5 


ORSGL 


3.8 


VoWilili Risk 


2400 


AWQC 


DIELORM 


0.02 


DW 


93 


50000 


0.0022 


Cancer Risfc, 


1,8 


Volatility Ri* 


0.02 


W/OC 


OIEIHYL PHTHALATE 


4 


MASS, 


450000 


50000 


5600 


Noneancef Risk 






30 


AWQC 


DIMETHYL PHTHALAII 


1.8 


MASS. 


2500000 


50000 


7000 


Noneancer Risk 






iQ 


AWQC 


DIMETHYLPHiNOL, 2.^ 


7.3 


MISA 


3900000 


50000 


140 


Nonrancer Bisls 






21000 


AWQC 


DINITROPHENOL. 2.4- 


42 


MtSA 


2800000 


50000 


14 


Noneancer Risk 






1500 


AWQC 


DWilROTOLUENE. 2,4- 


i^A 


DW 


umo 


50000 


0.05 


Cancer Risk 






2300 


AWQC 


OIOMIN / FURAN (TIQ) 


0.000CO4 


OW 




50000 


0.0QOO15 


ODWO 










ENDOSULFAN 


0.12 


MASS 


7S 


SOOOO 


0.3S 


Nonamcer Risk 






056 


AWQC 


BNDRn 


3^ 


DW 


130 


50000 


2 


MMCL 






002 


AWQC 


ETHYLBENIENE 


0,5 


DW 81000 1 


50000 


2.4 


ODWO 


280«l 


Vblatillfy RIsh 


320000 


AWQC 



Version 1.0 



Appeildix A.2.1 (52) 



TABLE A: COMPONENTS FOR MGEE POTABLE GROUNDWATER CRITERIA- FOR COARSE TEXTURED SOIL SITUATION 1 


FOR COAflSE TEXTURED SOIL SITUATION 


ALL CATEGORIES (Agricultural, Reskienilal^Paikland, InduElrJal/CommefCBl) (ua'L) I 


GHEMIGAL PARAMETER 


MOEEMDLValut| MDL Baste | Solubility (1/2) | Ceiling Valua || GW1 | Basis | 


GW2 1 Basis III 0W3 | Basis | 


ETHVLENE DIBROMIOE 


:1 


OW 


2200000 


50000 


000041 


Cancer Rek 


3,3 


Volaf lity Risk 


28000 


LOEL 


FLUORANTHENE 


0.2 


DW 


130 


50000 


280 


Noncanttr Risii 






400OO 


AWQC 


FLUORENE 


1.7 


DW 


350 


50000 


2«0 


Noncancer Rtsk 






290 


LOEL 


HEPTACHLOR 


0,01 


DW 


28 


50000 


3 


ODWO 


0.25 


Volatility Risk 


0.04 


AWQC 


HEPTACHLOR EPOXIDE 


0.01 


DW 


ISO 


50000 


3 


ODWO 


6.0 


Volatility Risk 






HEXACHLOROBENZEME 


0,01 


DW 


55 


50000 


1 


ORSGL 


0,62 


Volatility Risk 


37 


AWOC 


HEXACHLOROBUTADIENE 


001 


DW 


1000 


50000 


0A% 


Cancer Risk 


0.87 


Volaiilily Risk 


93 


AWQC 


HEXACHLOROCYCLOHEXANE. GAMMA 


0.01 


DW 


3KX) 


50000 


4 


OOWO 






8 J 


AWQC 


HEXACHLOROETHANE 


00! 


DW 


25000 


50000 


2£ 


Cancer Risk 


12 


Volahiity B\ik 


S400 


AWQC 


lNDENO(1,2,3-cd)PYfiiNE 


0^ 


DW 


0,27 


50000 


0.0048 


Cancer Risk 










LEAD 


25 


OW 




50000 


10 


OOWO 






32 


AWQC 


MiRCURY 


0.02 


DW 


28 


,50000' 


1 


ODWO 






0,12 


AWQC 


IMETHOXYCHLOR 


0.05 


DW 


20 


5O0M 


900 


ODWO 






0.3 


AWQC 


METHYL ETHYL KETONE 


100 


MASS. 


140000000 


5O0OO 


3S0 


ORSGL 


ITOOOOO 


VoMlty Risk 


1 £00000 


LOEL 


MiTHYL ISOBUTYL KETONE 


SO 


MASS. 


9600000! 


50000 


3$g 


ORSGL 


sroooi 


Voiattlily Risk 


4300000 


LOEL 


METHYL MERCURY 








50000 


2.1 


Noncancer IHiisk 






0.12 


AWQC 


METHYL TERT BUTYL ETHER 


0.5 


MASS 


24000000 


50000 


700 


ORSGL 


KJQOO 


Volatility Risk 


1000000 


LOEL 


METHYLENE CHLORIOE 


5 


OW 


8400MO 


50000 


50 


ODWO 


92000 


Volatility Risk 


130000 


LOEL 


METHYLNAPHTHALENE, 2- 


2.2 


MISA 


13000 


50000 


10 


CWour 


24000 


Volatile Ri^ 


15000 


AWQC 


MOLYBDENUy 


0.25 


OW 




50000 










7Sd0 


LOEL 


NAPHTHALENE 


16 


MISA 


16000 


50000 


21 


Odour 


5900 


Volatility Risk 


6200 


AWQG 


NICKEL 


1 


OW 




50000 


100 


OflSGL 






1600 


LOEL 


PENTACHLOROPHENOL 


0.1 


DW 


7000 


50000 


30 


ODWO 


2400 


Volatility Risk 


130 


LOEL 


PETROLiUM HVOROCARBONS (psolinfl/diasel) 










1000 


Csilmg • 










PETROLEUM HYDROCARBONS |heavy oils} 










1000 


Ceiling • 










PHENANIHIHENE 


0.1 


DW 


410 


soooo 


310 


fjoocancer Risk 






63 


AWQC 


PHENOL 


2.4 


MISA 


40000000 


5OCO0 


4200 


Noncancer Risk 


20000000 


Volatiilv 


26000 


AWQC 


POLYCHLORINAIIED BIPHENYLS 


■■■y%:::M...iiM 


DW 


16 


50000 


3 


ODWO 


0.88 


Vo»i% Risk 


0.15 


AWQC 


PYBENE 


.y.l,ymm 


DW 


80 


50000 


210 


Noncancer Risk 






004 


LOEL 


SELENiyM 


5 


DW 




50000 


10 


ODWO 






50 


AWQC 


SILVER 


0.26 


DW 




50000 


35 


Noncancer Risk 






U 


AY/QC 


STYRENE 


0.5 


DW 


150000 


50000 


100 


MMCL 


(400)i 940 


Air Background 
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TABLE A: COMPONENTS FOfl MOEE POTABLE GROUNDWATER CRITERIA- FOR COARSE TEXTURED SOIL SITUATION | 


FOR COARSE TEXTURED SOIL SnUATION 


ALL CATEGORIES (Agricullural, Residentiat/Paritland, Induslrial/Conimefcial) (ug/L) 


CHEMICAL PARAMETER 


MOEE MDL Value 1 MDL Basis | SotubiBy 11/2} | Ciiing Value || GW1 | Basis || GWa | fosis || GW3 | Basis 


TETRACHLOROiTHANE. 1,1,1.2- 


S 


MASS 


100OOQ 


50000 


1,4 


Cancer Risk 


e 


Volatility Risk 


93000 


AWQC 


TETRACHLORQETHANE, 1,1. tj- 


1 


ow 


19)0000 


50000 


018 


Cancer Risk 


22 


Volatility Risk 


24000 


AWQC 


TETRACHLOROETHVLiNE 


0.5 


DW 


100000 


50000 


i 


MMCL 


(500) 2600 


Air Ba^ground 


8400 


AWQC 


THALLIUM 


0,25 


OW 




50000 


2 


onsGL 






400 


AWQC 


iOLUENE 


OS 


DW 


270000 


50000 


24 


ODWO 


S90O 


VoMi^ Risk 


taOOQO 


AWQC 


TPH - refer to PETROLEUM HYDROCARBONS 






















TRICHLOROBENZENE, 1.2.4- 


0.0S 


DW 


3500 


50000 


TO 


ORSGL 


620 


Voteiilily Risk 


500 


AWQC 


TRICHLOROETHANE, 1,1.1- 


0.B 


DW 


370000 


50000 


200 


MMCL 


4200 


VoMUity Risk 


180000 


AWQC 


TRICHLOROETHANE. 1.1,2- 


OJ 


OW 


2300000 


50000 


i 


ORSGL 


(30) 16000 


Aif tehground 


94000 


AWQC 


TRICHL0R0E1HYLENE 


0,5 


DW 


SSflOOO 


50000 


50 


OOWO 


(30) 270 


Air Background 


220000 


AWQC 


TRICHLOROPHENOI, 2,4,5- 


i.6 


DW 


iooooo 


50000 


200 


Odour 






630 


AWQC 


TRICHLGROPHENOL 2,4,6- 


0.2 


DW 


400000 


50000 


2 


ODWO 


37000 


Volata% RiA 


9700 


AWQC 


VANADIUM 


25 


DW 




50000 










200 


LOEL 


VINYL GHLOniDE 


0.S 


OW 


m 


50000 


2 


ODWO 


m 


Volatili^ Risk 


3600000 


AWQC 


XYLENES 


1.1 


DW 


86000 


50000 


900 


ODWO 


mm 


VolalUity Risk 






ZINC 


1 


DW 




50000 


5000 


OOWO 






1100 


LOEL 


ELECTiRICAL CONOPCTIVITY (imS/cfB| 


0.005 


DW 


















CHLORIDE 


2fm 


MISA 






2S0C00 


OOWO 










NITRATE 


250 


MISA 




60000 


10000 


ODWO 










NITRITE 


2S0 


IMISA 




SOOOO 


1000 


ODWO 






2000 


LOEL 


SODIUM ADSORPTION RATIO (SAH} 






















SODIUM 


ao 


illA 






200000 


ODWO 










( ) VolalDrty nsk value n brackals is basKi on mseing ihe ndooF atr cancer nsk concentration which is below Ihs indoor air badground concentration used in ihe Mass. approach. ' 
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Appeiidix A.2.2: Table B Criteria Components - Coarse Textured Soil 

(Surface/Full Deptli) - Non-Potable Groundwater Situation 



Version 1.0 Appendix A.2.2 (55) 



TABLE B: COMPONENTS FOR MOEE SOIL REMEDIATION CRITERIA (SURFACE/FULL DEPTH) ■ NON-POTABLE GROUNDWATER SITUATION - COARSE TEXTURED SOILS 


COARSE TEXTURED SOILS 


RESIOENTIAiyPARKLAND (ug,'g) 


MOEE 


MASS. 


ON r Soil 1 Ceiling || Ecotoxicily Criteria | Subsiilule Cfiteria || Soil Corvlacl | Soy Leadiijg (Med. MASS.l || Sell/lnd Air | 


CHEMICAL PAHAMETER 


Soil MDL 


POL 


Bkgrd. 


1 Value II MOEE 1 Nelh, C | Value | Basis || Si RIsI || S-/GW2 | S./GW3 || SflA | 




1 


ACENftPHIHENE 


005 




0.07 


1000 










1400 nc 




1300 




ACENAPHIHYLENE 


005 




0.08 


100 










1000 nc 




840 




ACETONE 




0.1 




500 










3400 nc 


58 


IJ 


1800 


ALDRIN 


0.0S 




0.05 


1000 




0.35 






0.026 c 


1.6 


69 


0.15 


ANTHiRACENE 


005 




0.16 


1000 




40 






5300 nc 




■ "m 




ANTIMONY 


1 




1 


1000 


m 








n nc 








ARSiNIC 


1 




17 


1000 


■-■:■:■■■ y-^ 
















BARIUy 


2.5 




210 


10OO 


>;;iii:yp; 


1 




3700 nc 








BENZENE 


0:002 




0.002 


500 




25 






35 c 


(0.48) B9 


2400 


(0.031) S.3 


BENZO(a)ANTHBACENi 


0.05 




0.74 


1000 




40 


120 


ShlTex 






170 




iENZO(a}PYRENE 


0.05 




0.49 


1000 




m 


t.2 


ShVTex 




17O0 


1700 


49000 


BENZO(b)FLUORANTHEME 


0.05 




0.47 


1000 






12 


ShVTex 






640 




BENZO(g.li,i)PERYLENE 


0.1 




033 


tooo 




*o 


120 


Sh/rex 






53 




BENZO|k]FLU0RANTHENE 


Q.OS 




48 


1000 




40 


12 


•Shl^ex 






31 




BERYLLIUM 


0.5 




t.S 


10OO 


4 








0,37 c 








BIPHENYL, 1,1. 




0.05 




1000 










1900 nc 




4.3 




BlS|2-CHL0R0ETHYLjETHER 




0.9S 




500 










0.12 c 


0.25 


110 


013 


BIS(2-CHL0IR0IS0PR0PYL)ETHER 




0.fS 




500 










1.S c 


4.7 


540 


0J2 


BIS(2-ETHYLHEXYL)PHTHAWTE 




0.S6 




1000 










. . m . c 


11000 


500 


1000000 


BORON (AvallabKr 










u 
















BROMODICHLDROMETHANE 




0.005 




100 










14 c 




1200 




BROMOFORM 


0.002 




o;oo2 


3» 










110 c 


19 


1100 


2.3 


BRQMOMETHANE 


0.003 




0,003 


500 










47 nc 


4.S 


3900 


0.001 


CADMIUM 


1 




1 


1000 




■■_12; 






14 nc 








CARBON TETRACHLOMDE 


0.002 




0002 


500 










6.8 c 


(0.28) 3,3 


10000 


(0.0068) 0.1 


CHLORDANE 


0.05 




0.05 


1000 










0J9 c 


200 


029 


18 


CHLOROANIUNE, p- 




1.3 




100 










130 nc 




1.1 




CHLOROBENZENE 


Wi 




0.002 


500 




30 






670 m 


(32) 99 


40 


(3.2) a.o 


CHLOROFORM 


0,002 




0.006 


MO 










140 e 


(0,21) ill 


330 


(0,011) 0.79 


CHLOROPHENOL, 2- 


0,1 




0.1 


1000 




tP 






95 nc 




800 




CHROMIUM (Total) 


5 




71 


1000 


750 
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TABLE B: COMPONENTS FOR MOEE SOIL REMEDIATION CRITERIA (SURFACE/FULL DEPTH) - NON-POTABLE GROUNDWATER SITUATION - COARSE TEXTURED SOI! R | 


OOMSE TEXTURED SOILS 


RESIDENTIAL/PARKLAND (ug/g) 


MOEE 


MASS. 


ONT Soil 


Cilling Ecotoxicity Cfiisria Subslhute Crifena | 


SoilConiad | Soil Leadilnfl (Mod. MASS } | Soil/Ind Air 


CHEMICAL PARAMETER 


Soil MDL 


POL 


Bkgrd. 


Value MOEE | Neih. C Value | Basis | 


SI Ris)! 1 S-/GW2 1 S-/GW3 [ S/IA 


CMiROMIUM (III) 




1.4 




1000 




230 


^— ^— ^ 




47000 nc 








CHROMIUM (VI) 


2.5 




2,6 


1000 


i 








leo m 








CHRYSEtJE 


0.05 




0,19 


1000 




40 


12 


swJm 






100 




COBALT- 


2.S 




21 


1O0O 


*0 








2700 nc 








COPPER' 


S 




IS 


1000 


iss 








1100 nc 








CYANIDE (Free) 


0.05 




0.12 


100 










100 nc 




610000 




DIBENZO(a,h)ANTHnACENE 


0.1 




0.16 


1000 






U 


Shin'ex 






140 




DiaROMOCHLOROMETHANE 


0.003 




0.003 


100 










10 € 




930 




DICHL0R0BEN7ENE, \.2- (o-OCB} 


0.002 




0.002 


100 




M 






3000 nc 


3000 


230O 


270 


DICHLOROBENZENE, 1.3- (m-DCB) 


0.002 




O.OOZ 


100 




IQ 






3000 nc 




2300 




DICHLOROBENZENE, 1.4- [p-DCB) 


0.002 




0.002 


500 




30 






37 c 


1200 


2400 


830 


DICHLOROBENZIDINE, 3,3'- 




13 




1000 










0.51 c 




400 




DDD 


0.05 






I'OOO 








23 e 




780 




DDi 


0.01 






1000 




4 






U Q 




15000 




DDT 


0.05 




1.4 


1000 




4 






1.6 C 1 62 


20 


470 


DICHLOROETHANE, 1,1- 


0.002 




0.002 


100 










2600 nc 


3M 


2200 


22 


OICHLOROETHANE, 1,2. 


0.002 




0002 


500 




60 






9.6 C 


0.16 


460 


lijm 


DICHLOROETHYLENE. 1,1- 


0.002 




0.002 


soo 










1.4 c 


0,07 


5200 


0.0024 


DICHLQROETHYLENE, CIS-1.2- 




0.005 




100 






2.3 


Table A' 


340 nc 




1700 




DICHLOROETHYLEKIE, TRANS-1,2- 


0003 




OOW 


500 






<.t 


Table A' 


670 ne 




2100 




DICHLOROPHENOL, 2,4- 


001 




0,1 


too 




10 






41 ic 




3700 




DICHLOROPROPMJE, 1,2- 


0002 




0,002 


100 






1 


7.9 c 


0,23 


1300 


0.019 


DICHLOROPROPENE, 1.3- 


003 




0.003 


500 










3.0 c 


0.1 


63 


0.00«6 


DIELDRIN 


0.65 




0.05 


1000 




4 






0.02a c 


22 


0.025 


21 


DIETHYL PHTHAUTE 




QM 




1000 










44000 nc 




0.71 




DIMETHYL PHTHALAIE 




0.66 




1000 










39000 nc 




0.? 




DIMETHYLPHENOL, 2,4- 


0.2 




0.2 


1000 










MO nc 




140 




DINlTROPHiENOL. 2,4- 


0.2 




02 


1000 










3S nc 




4.1 




DINITROTOLUENE, 2,4. 




0.66 




1000 










,1.1.06 




"1 


DIOXIN / FURAM (ng TEQ / g Mil) 


0.002 




0.007 








.••.1 


CCME 








ENDOSULFAN 


0.04 


0.009 




1000 










140 P€ 




0.3t 1 
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TABLE B; COMPONENTS FOR MOEE SOIL REMEDIATION CRITERIA (SURFACE/FULL DEPTH) - NON-POTABLE GROUNDWATER SITUATION - COARSE TEXTURED SOILS 


COARSE TEXTURED SOILS 


RESIDENTIAUPARKLAND (ug/g) | 


MEE 


MASS. 


ONT Soi 


Ciillng Ecotoxieily Critaria SubslMuie Critaria |l Soil Conlad | Soil L«achif»g (Mod. MASS.) || SoMtKl Air 


CHEMICAL PARAMETER 


Sol MDL 


PQL 


Bkgjd. 


VaRjB MOEE 1 Neth C Vakjs | Basis | SI Risk | S-/QW2 | S-/GW3 || S/IA 


, 


ENDRM 


. _9M 




0.05 


1000 




0.06 






5,i l»C 




0.014 




ETHYLBENZENE 


O.0O2 




0.002 


soo 










2300 nc 


3300 


5800 


290 


ETHYLENE DIBROMIDE 


0.004 




0.004 


100 










0.01 c 


0.038 


320 


assm 


FLUOBANTHENE 


0.05 




1.1 


1000 




« 






810 nc 




840 




FLUORENE 


0.05 




0.12 


1000 










910 nc 




350 




HEPTACHLOH 


0.05 




005 


1000 










0.12 c 


0.91 


0,15 


0.084 


HEPTACHLOB EPOXIDE 


0,0! 




0.05 


1000 










OM C 


23 


680 


2.1 


HEXACHLOROBENZENE 


0,01 






1000 




30 




0.4a e 


130 


7300 1 11 1 


HEXACHLOROBUTADIEfiE 


0.01 






too 










6.9 c 


4.3 


460 


0^ 


HEXACHLOROCYCLOHEXANE, GAMMA 


0.01 






1000 




2 






041 e 




0.49 




HEXACHLOROETHANE 


0.01 






100 










6.3 nc 


42 


18000 


3J 


INDENO(1,2,3-Cd)PYRENE 


0.1 




0.3S 


1000 




40 


12 


ShI/Tix 






70 




LEAD 


10 




ISO 


1000 






200 


MOEE 1 










MERCURY 


0,05 




0.13 


tooo 




10 






13 nc 








METHOXVCHLOR 


0.05 




om 


1000 










110 nc 1 


4-0 




METHYL ETHYL KETONE 




0.,1 




500 










20000 nc 


38 


3® 


1700 


METHYL ISOBUTYL KETONE 




0,05 




100 










1700 nc 


69 


69 


Si 


METHYL MERCURY 








1000 




10 






U W 








METHYL TERT BUTYL ETHER 




O.QS 




100 










1?0 K 


410 


410 


120 


METHYLENE CHLORIDE 


0003 




0,003 


500 










na PC 


1100 


1100 


140 


METHYLNAPHTHALENE, 2- ('l-l 


0,05 




0.29 


1000 










1300 nc 


1600 


1600 


m 


MOLYBDENUM' 


2.5 




2,5 


1000 


m: 








170 nc 








NAPHTHALENE 


0.0$ 




0.09 


100 




40 






1300 nc 


13M 


1400 


120 


NICKEL 


2.S 




43 


1000 


ISO 








310 nc 








PENTACHLOROPHENOL 


0,1 




0.1 


1000 




5 






6.9 c 


13000 


$m 


1200 


PETROLEUM HYDROCARBONS (gasolhi/diisel 














1000 


MOEE 2 










PETROLEUM HYDROCARBONS (htavy m} 














1000 


MOEE 2 










mmmmmm 


0.05 




0.61 


1000 




40 


120 


ShIfTex 






150 




PHENOL 


0.1 




0,1 


500 




4e 






11000 m 


T60 


390 


46000 


POLYCHLOBINATEO BIPHENYLS 


0.3 




OJ 








s 


CCME 










PYRENE 


005 




1 


1000 




1 1 


1 680 nc| 




1.3 
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TABLE B: COMPONENTS FOR MOEE SOIL REMEOIATION CRITERIA (SURFACE/FULL DEPTH) - NON-POTABLE GROUNDWATER SITUATION - COARSE TEXTURED SOILS | 


COARSE TEXTURED SOILS 


RESIDENTIAUPARKLAND (uf/p) 


MOEE 


MASS. 


ONT Soil 


Ceiling || Ecotoxcity Criteria || Substitite Crileria 


SoH Conlad || Soil Ltaehing (Mod. MASS.) || Soilfl'nd Air 


CHEMICAL PARAMETER 


Stiil MDL 


PQL 


Bkgrd 


Value II MOEE | Neth. C || Value | Basis 


SI Risk II S-/GW2 1 S«W3 II SflA 


SELENIUM 


1 




1.3 


1000 


10 








320 nc 








SILVER 


0.25 




042 


1000 


M 








31 nc 








STVRENE 


0,002 




0002 


500 










18 c 


(6.7) 16 


840 


(0431 1.2 


TEIRACHLOROETHANE. 1.1,1,2- 




O.IX)5 




100 










36 c 


0.46 


3900 


0.019 


TETRACHLOROETHANE. 1,1.2.2- 


0.(»4 




0.004 


500 




« 






0.47 c 


0.22 


240 


0JI7 


TETRACHLOROETHYLENE 


o.Ma 




0.002 


SOO 




60 


Ml 


Table A* 


170 c 


(4S) 240 


760 


(3-8) 22 


THALLIUM 


2.5 




2.6 


1000 










4.1 nc 








TOLUENE 


0.002 




O.0O2 


500 




150 






6100 nc 


510 


4300 


34 


TPH - refer to PETROLEUM HYDROCARBONS 


























TRICHLOnOBENZENE, 1,2,4- 




0.66 




1000 




SJO 






370 nc 


950 


770 


87 


TRICHLOROETHANE, 1,1,1- 


0.002 




0.009 


100 






se 


Table A" 


3000 nc 


720 


8500 


2£ 


TRICHLOROETHANE, 1,1,2. 


A002 




0,002 


100 










a.3 e 


(1.7) 920 


2900 


(0.19) 92 


TftlCHLOROETHYLENE 


0,C»4 




0.004 


100 




BO 


1.1 


Table A* 


67 nc 


(2,3) 21 


3900 


(0.12) l.'l 


TRICHLOROPHENOL, 2,4,5- 


0.1 




0.1 


1000 




10 






1900 nc 




10 




TfllCHLOROPHENOL 2,4 ,6- 


0,1 




0.1 


1000 




10 






39 c 


12000 


3200 


tioo 


VANADiUM- 


5 




91 


1000 


aoo 








470 nc 








VINYL CHLORIDE 


04)e3 




0.003 


too 




60 






029 c 


0,094 


100 


0.0012 


XYLENES 


0002 




0.002 


500 










61000 nc 


4iQI 


4100 


'.34 


ZINC 


25 




\m 


1000 


600 








16000 nc 








ELECTRICAL CONDUCTIVITY (mS/cm) 


0.25 




0.57 




0.7 
















CHLORIDE- 


0.25 




330 














., 






NITRATE" 


5 




61 




















NITRITE" 


S 




61 




















SODIUM ADSORPTION RATIO (SAR) 






2.4 




$ 
















SODIUM" 


zs 
























c Cancer Risk nc Nonoancer Rtek 








+ S-1 Rtsk Value delermned from hurrtan heallh toxicity data derwed by MOEE Slandaids Developmenf Branch slaK. " — — 


MOEE Soil Clean-up Guidelne (SCUQ) lor Iwton s based on a hot water extract, and was developed by MOEE Standards Oevelopnwnl Branch siafl 


( ) Value m bracket s based on meeting ndoor air cancef risk concentratBft wtiich is below the indoor air background concentration used ii the Mass approach 


( 1 ■) J-methyl naphthalene soil crHenon is applicable lo l-methyl naphthalene wdh the pnoviston that H both aie detected in Uie soil, the sum ol (he two concentrations eantTOl exceed the soil criterion 
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TABLE B: COMPONENTS FOR MOEE SOIL REMEDIATION CRITERIA (SURFACE/FULL DEPTH) ■ NON-POTABLE GROUNDWATER SITUATION - COARSE TEXTURED SOILS | 


COARSE TEXTURED SOILS 






iNOUSTRIAUCOMMEHCLAL CATEGORY (Bg/g) 


MOEE 


MASS. 


ONT Soa 


Ceiling || EeotoxeHy Crilera || SubsiMo Crittiia Soil Conlaet SoH Leaching (Mod MASS.) | Soil/Ind Air 


CHIMICAL PARAMETER 


Son MOL 


POL 


mqa. 


¥alue II MOIE | Nelh. C || Value | Basa SZ Risk S-/GW2 | S/GW3 | SflA 


ACENAPHTHENE 


0.05 




0.07 


2S00 










3fi00 PC 1 


13«l 1 


ACENAPHITHYLENE 


005 




oos 


esoo 










2700 nc 




^, :■;...>:!« 




ACETONE 




0.1 




1000 










11000 nc 


se 


."■■u 


1M0 


ALDRINI 


0.05 




0.05 


25W 




0.35 






0.04 c 


1,6 


69 


0.15 


ANTHRACENE 


0.0S 




0.16 


2600 


40 






13000 nc 




M 




ANTIiMONV 


1 




1 


2500 


40 








44 nc 








ARSENtC 


1 




17 


2500 


40 
















BAfflUM" 


2.5 




210 


2500 


1500 








8700 nc 








BENZENE 


0.COZ 




0.002 


1000 




25 






63 c 


(0.48) 89 


2400 


mm M 


BENZO(a}ANTHRACENE 


005 




0.74 


2500 




40 


180 


ShVTs* 






170 




BENZO(a|PYRENE 


0.05 




0.49 


2600 




40 


1,» 


Sh!^9x 




17« 


1700 


49000' 


BENZO{b}FLUORANTHENi 


0.05 




0.47 


2500 






n 


ShnsK 






640 




BENZO(g,h,ljPERYLENE 


0.1 




0,6S 


2500 




40 ] 190 


ShlrTex 






53 




BENZOWFLUORANTHENE 


0.05 




0.48 


ZSOi 




40 


li 


ShlTTex 






37 




BERYLLIUM 


0.5 




■ •■ M 


2500 


S 








0.85 C 








BIPHENVL, !,1- 




0,05 




2500 










OfiOO oc 




4.3 




BIS(2-CHLOflOETHYL)ETHER 




0.66 




1000 










0.16 c 


0.25 


110 


0.13 


BIS{2CHLOROISOPnOPyUETHER 




0.66 




1000 










2.6 e 


4.7 


540 


0.82 


BIS(2-ETHrLHEXVL)PHrHALATE 




066 




250O 










330 c 


11000 


500 


1000000 


BORON (Avalabte)" 










i 
















BROMODICHLOfiOMETHANE 




0.OOS 




500 










as 




1200 




BROMOFORM 


0,002 




0.002 


1000 










190 c 


19 


1100 


i3 


BROMOMETHANE 


0.003 




0.003 


1000 










150 nc 


4.S 


3900 


0.061 


CADMIUM 


1 




1 


• 2500 




12 






41 w 








CARBON TETRACHLORIDE 


0.002 




0.002 


10OO 










12 c 


(0.28) 3.3 


toooo 


(0.006$) 0,1 


CHLORDANE 


0.05 




0.05 


2500 










2.0 c 


200 


o:k) 


18 


CHLOROANILINE. d- 




-;• iJ 




25W 










440 nc 




1.1 




CHL0R0BEN2ENE 


0.002 




0.002 


1000 




30 






2200 nc 


(32) S9 


40 1 (3.2) 8.0 1 


CHLOROFORM 


0:002 




0.006 


1000 










250 c 


(0.21) 11 


330 


(0011} 0.79 


CHLOROPHENOL, 2- 


0.1 




0.1 


2500 




.. |i 






240 nc 




eoo 




CHROMIUM (Total) 


5 


"1 


25O0 


750 
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TABLE 8: COMPONENTS FOR MOEE SOIL REMEDIATION CRITERIA {SURFACE/FULL DEPTH) • NON-POTABLE GROUNDWATER SITUATION 


. COARSE TEXTURED SOILS 


1 


COAflSE TExryRED SOILS 








INDUSTiRIAUCOMMERCIAL CATEGOIRY (ug/g) 


MOEE 


MASS. 


ONT Soil 


Ceilmg 


lEwtosficfly Criltfia Subsliluto Crttrla 


1 Soil Coniacl 


1 Soil Leaching (Modi MASS,) 


1 SolMnd Air 


CHEMICAL PARAyEIER 


Soil MDL 


POL 


Bkgrtl. 


Vaius 


MOEE 1 Nelh. C Wm | Basis 


1 S2 Risk 


1 S-/QW2 1 S-/GW3 


1 S/IA 


CHiO.M!IUMI (111) 




1.4 




2500 




230 




22000 nc 








CHROMIUM (VI) 


2.5 




2.S 


2500 


* 






600 fw 








CHRYSENE 


0.05 




0.68 


2500 




40 


19 


Shl^ex 




100 




COBALT' 


2,5 




21 


2500 


80 








7200 nc 








COPPER- 


S 




85 


2500 


ZK^ 








3400 nc 








CYANIDE (Frae) 


0.05 




0.12 


5O0 










100 ne 




610000 




DIBENZO(ah)ANTHRACENE 


0.1 




0.16 


2500 






1.9 


Stmen 






140 




DIBROMOCHLOROMEnHANE 


0.003 




0.003 


500 










IS c 




930 




OICHLOROBENZENE, 1 2- (oDCB) 


0.002 




OuOOt 


500 




30 






9900 nc 


3000 


2300 


270 


OICHLOROBENZENE 1,3- (m DCB) 


0.002 




0.002 


500 




30 






9900 nc 




2300 




DICHLOnOBENZENE. i.4- (p-DCB) 


0.002 




0.002 


10OO 




30 






63 c 


92001 


2400 


gJO 


DICHL0RO8ENZIDINE, 3,3'- 




-' A A 




2500 










0.72 c 




400 




IDDD 


am 






2500 










35 e 




■ ™l 1 


DDE 


0.01 






2500 




4 






.;^;.-:, ' 2.4 e 




15000 




IDDT 


005 




1.4 


2500 




4 






2.4 c 


62 


2.0 


470 


DICHLOROETHANE, 1.1- 


0002 




0.002 


500 










8500 nc 


3=>0 


2'Mi 


22 


DICHLOHOETHANE, 1.2- 


0002 




0.002 


1000 




60 






17 c 


0.16 


4S0 


0.025 


DICHLOROETOYLENE, 1,1. 


O002 




0.W2 


10OO 










2.5 e 


0,07 


5200 


0.0024 


DICHLOROilHYLEHE, CIS.1,2. 




0.005 




500 






13 


TbI A 


1100 nc 




1700 




DICHLOROETHVLENE, TRANS-iZ- . 


0003 




0.W3 


two 






4,1 


TIjIA 


2200 nc 




2100 




DICHLOROPHENOL. 2.4. 


001 




0.1 


2500 




-1 1 




94 nc 




3700 




DICHLOROPROPANE, 1,2. 


0002 




0.002 


SOO 










12 c 


0.23 


1300 L . , . ©.Olll 


DICHLOROPROPENE, 1.3. 


0.003 




0.003 


1000 










46 C 


0,10 


63 


0,0066 


DIELOflIN 


COS 




0.05 


2500 




4 






004 C 


2.2 


0.025 


0.21 


DIETHYL PHTHAATE 




0.66 




2500 










270000 nc 




0.71 




DIMETHYL PHTHALATi 




0.66 




2500 










150000 nc 




0.7 




DIMETHYLPHENOL. 2,1- 


0.2 




0.2 


2SW 










940 nc 




140 




DINITROPHENOL, 2.4- 


0.2 




0.2 


25» 










94 nc 1 1 


4.1 




OINITROTOLUENE, 2,4- 




0.66 




2500 










U c 




" 17 




IDIOXIN / FURAN (ngi TEQ / <g soil) 


0.002 




0.0O7 








1 


CCME 










ENOOSULFAN 


0.04 






2S00 








1 


360 nc 




0.2« 
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TABLE B: COMPONENTS FOR MOEE SOIL REMEDIATION CRITERIA (SURFACE/FULL DEPTH) - NON-POTABLE GROUNDWATER SITUATION - COARSE TEXTURED SOILS | 


COARSE TiXTyilD SOILS 


INOUSTfllAL/COMMEflCIAL CATEGORY <u^g) | 


MOEE 


MASS. 


ONT Soil 


Cfiling |i Ecotoxttly Crtera SubsKule Criteria Soil Contact | Soil Ltadilngi (Mod, MASS.) || SoiMnfl Air 


CHEMICAL PARAMETER 


Soil MOL 


POL 


Bkgrd. 


Value 1 MOEE | Nelh C Value | Basis 32 Risk | S./eW2 | S-/GW3 || S/IA 


1 


ENDRM 


OjOS 




0.05 


2500 




0.06 




15 nc 




0.014 




ETHYLBENZENE 


0.002 




i.WZ 


1000 








60O0 rtc 


33001 


5800 


m 


ETHYLENE DIIROMIDE 


0.0M 




O.WM 


SOO 








0.02 c 


0,038 


320 


0.0056 


FLUORAJJTHENE 


0.05 




1.1 


2500 




40 






2400 nc 




840 




FLUORENE 


0.05 




0,12 


2500 










2400 nc 




m 




HEPTACHLOR 


i.05 




0.05 


2500 








0.18 c 


0.91 


015 


0084 


HEPTACHLOR EPOXIDE 


0.05 




0,05 


2500 










0.09 C 


23 


680 


2t 


HEXACHLOROBENZENE 


0.01 






2500 




30 






0,7S c 


130 


7300 


11 


HEXACHLOHOBUTADIENE 


0.01 






2500 










11 c 


4.3 


460 


OM 


HEWCHLOfiOCYCLOHEXANE, GAMMA 


0.01 






2500 




2 






0J4 c 




0^9 




HEXACHLOROETHANE 


0,01 






2S00 










13 c 


42 


1800 


3.8 


INOE!NO(1.2,3.cdlPYRENi 


0.1 




0.38i 


2500 




40 


19 


ShlfTes 


• 




70 




LEAD 


10 




120 


2500 






1000 


MOEE 1 










MERCURY 


0.05 




0.t3 


2500 




10 






57 re 








METHOXVCHLOR 


0.0S 




005 


2500 










300 nc 




4.0 




METMYL ETHYL KETONE 




0.1 




1000 










66000 nc 


3S 


38 


1700 


METHYL ISOBUTYL KETONE 




0.05 




500 










5500 nc 


69 


69 


- 18 


METHYL MERCURY " 








2500 




^.;.::-'i© 






18 nc 








METHYL TERT BUHL ETHER 




0.05 




500 










570 rw 


410 


410 


120 


METHYLENE CHLORIDE 


0,0i3 




0.003 


1000 










200 c 


1100 


11'X) 


140 


METHYLNAPHTHALENE, i- (M-) 


0.05 




0.29 


2500 










4400 nc 


1600 


1600 


uo 


MOLYBDENUM- 


2.5 




2.5 


2500 


«> 








550 nc 








NAPHTHALENE 


0.05 




0.O9 


2500 




. ::m 






4400 nc 


1300 


1400 


120 


NICKEL 


2,5 




43 


2500 


ISO 








710 rw 








PENTACHLOROPHENOL 


0.1 




0.1 


2500 




,l 






12 c 


13000 


680 


1200 


PETROLEUM HYDROCARBONS (gas«!m«/(iiejeQ 














1000 


MOEE 2 










PETROLEUM HYDROCARBONS (heavy oSS} 














5000 


MOEE 2 










PHENANTHRENE 


0.06 




0.69 


2500 




'■;:• :■« 


190 


StilTex 






150 




PHENOL 


0.1 




0.1 


1000 




-..,;# 






2mo nc 


760 


390 


46000 


POLYCHLORINATED BIPHENYLS 


0.3 




0.3 








29 


CCME 










PYRENE 


0.O5 




1 


2S00 










1800 nc 




1.3 
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TABLE B: COMPONENTS FOB MOEE SOU REMiEDIATION CRITERIA (SURFACE/FULL DEPTH) - NON-POTABLE GROUNDWATER SITUATION ■ COARSE TEXTURPD SOILS 


COMSE TEXTUBIl SOILS 








IMDUSTRiAUCOMMhRCIAL CATEGORY (uy'gl 


MOEE 


MASS.. 


ONT Soil 


Csilmg 


Eco;o<icrty Crrtena 


J Subs«utB Criteria 


So r crmlad |, Soil Lsa*ini§ (MM, MASS.| 


1 Soil/ind! Air 


CHEiMICAL PARAMETEB 


Soil MDL 


PQL 


Bkgrd 


Value 


MOFE 1 Neth C 


1 Value 1 iBasis 


S2Risk 1 S-/QW2 1 a-,/GW3 


1 Sfl'A 














SELENIUM 


1 


1 ^^ 


25O0 


»■■;<:■■, * .M^ 








3100 nc 








SILVER 


0.25 


1 0.42 


260C> 


: sm 








240 nc 








SfiPENL 


0;W2 




ami 


lOCiO 










28 c 


(6.7) 16 


MO 


(0 43) 1.2 


If ^i^ALHLOHOtfHANF 1,1,!.2- 




0.M5 




500 










4,9 c 


0,46 


3900 


0.019 


TFTRAChlOROETHANE 1,1,2,8- 


0.0W 




iO.«* 


tooo 










0.64 c 


0,22 


2-10 


0.037 


TETRACHLOROCIH'iLtNE 


0.M2 




OMi 


1000 




60 


, m 


TbIA 


280 c 


|4S|i 240: 


760 


(^8) 22 


THALLIUM 


2.5 




2.i 


2:5Wl 










32 nc 








TOLUENb 


0,002 




i.002 


lOOOi 




150 






19000 nc 


510 


430<3 


34 


TPH fs,or b l'[- rnoi ruM iHYDiROCABlOMS 


























ItWlllOf'OREWZENL 1 2,4- 




§,8S 




2SM' 




3Q 






13*3 Ol 


950 


770 


87 


TRICHLOROETHANf, 1 1 l- 


OuOOZ 




ams 


MO 






■iis 


TOA 


9<W0 nc 


720 


8.500 


2fi 


THiaiL^'MIOFlHANr 1 1 2- 


§.m 




ouwa 


BOO 










3.1 C 


(1.7) S2i 


2900 


(0.19) 92 


n-'!C!iL(ro:Tn^LtNL 


0,004 




■■ 0uM)4 


500 




fin 


1.1 


IbIA 


140 c 


(2.3) 21 


3900 


(0.12) 1.1 


UIICHLO/iOPHENOL 2 4 5- 


M 




0.1 


2500 




iCi 






4700 nc 




10 




TRICHLOROPHtNOL ?4e- 


0.1 




0.1 


2500 




10 






59 c 


12:«»' 


320i 


IfOO 


VANADHiM' 


5 




SI 


2500 


200 








910 nc 








VlhrL CHLORIDE 


0WI3 




0.003 


500 




60 






O.Mi c 


O.OM 


IMi 


0„00il2 


XVLENtS 


0002 




e.!m 


ICW 










l!i«00i nc 


460 


41001 


. 34 


ZiNC 


?5 




m' 


2MX> 


«00 








lOOOOO' nc 








ELECTRICAL f ONOUCTiVIW {mS.'cjn)i 


0.25 




0'.57 




\A 
















CMIORIDE'" 


25 




330 




















NITHAIL- 


5 




61 




















NITRIFE- 


5 




11 




















SODIUM ADSORPTION RATIO :(SAH| 






2.4 




12 
















SODIUM- 


25 
























c Cancer R.sk nc NoncanMf Risk ' ' 






MOEE Soil Claar up GiiKJeime (SCUG) lor boron i<, bawd on a hiot water exiract and w^s developed by MOEE Standdrds Do,Eiop™nl Brar.^i std*i 


Inorganic mercury artena used *" Soil crrterion not available 


( ) Valua iri bratkats is based on rrselrg ladcor air cancer rsk roncer'raliori which is below i)w indoor air oacKground roiicc nlration used in the Mass approadi 


(1 J ^ methyl naphthalene Mil criterion is applicable lo 1-meiti/l raphlhalera wrt.*! Lhe pmviscn thai if both afe datociod in ihe soil ttis sum ol \ho \m concentraleni cannot eicaad Ihe soil ciiinion. 
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TABLE B: COMPONENTS FOR MOEE NON-POTABLE GROUNDWATER CRITERIA - FOR COARSE TEXTURED SOIL SITUATION 


COABSE TEXTURED SOIL STOMION 


ALL CATEGORIES (Agrteuliufal, ResWeririafF^ifcland, Muslrlal/CWimsteial) 


CHEMICAL PARAMETER 


MDL Value | MDL Basis | Sotubility (1/2) | Calling Value || GW2 | Basis | 


1 QW3 1 Basis 


1 SubstHyts Nos.' | Basis 






ACENAPHTHENE 


13 


MiSA 


17M 


50000 






5200 


AWQC 






ACENAPHTIHYLENE 


14 


MISA 


atioD 


50000 














ACETONE 


0.01 


MASS 


soowoooo 


50000 


1800000 


Volatility Ris)< 


3300 


LOEL 






ALDRIH 


0.01 


DW 


i.5 


50000 


05 


Volatility Risk 


30 


AWQC 






ANTHRACENE 


0.i1 


OW 


610 


50000 






12 


LOEL 






ANTIMONY 


0.1 


DW 




50000 






16000 


AWQC 






ARSENIC 


0.5 


DW 




50000 






460 


AWQC 






BARIUM 


0.26 


DW 




50000 






23000 


LOEL 






BENZENE 


m 


DW 


890000 


50000 


(10) 1900 


Aif Back9fQund 


53000 


AWQC 






8ENZ0(ajANTHRACENE 


0.2 


DW 


9 


50000 






18 


LOEL 






BENZOOJPYRENE 


005 


DW 


j.9 


50000 


590 


Volallthy Risk 


2.1 


LOEL 






BENZO(b)FLUORANTHENE 


01 


OW 


7 


50000 














BENZO(g.h,0P£RYLENE 


0^ 


OW 


013 


50000 






2.0 


LOEL 






BENZ0(1<^FLU0RA^JTHE^JE 


001 


DW 


0.4 


50000 






74 


LOEL 






BERYLLIUM 


0.25 


DW 




50000 






53 


AWQC 






BIPHENYL, ),1- 


0.6 


MISA 


3800 


SOOOO 






1700 


LOEL 






BIS(2-CHL0R0ETHYL)ETHER 


4A 


MISA 


5100000 


50000 


110 


VolalFlity Risk 


2400000 


AWQC 






BIS(2-CHL0R0IS0PR0PYL)ETHtR 


2.2 


MIBA 


850000 


50000 


430 


Volatility Risk 


2400000 


AWQC 






8IS(2-ETHYLHEXYL)PHTHALATE 


2.2 


MISA 


650 


50000 


1300000 


Volatility Risk 


30 


AWQC 






BORON 


10 


DW 




SOOOO 














BROMODiCHLOROMETHANE 


0.8 


MISA 


2300000 


SOOM 






670000 


LOEL 






BROMOFORM 


5 


DW 


1600000 


50000 


840 


Volatility Risk 


290000 


LOEL 






BROMOMETHANE 


3.7 


MtSA 


8800000 


50000 


2 


Volatility Risk 


3200 


LOEL 






CADMIUM 


0?5 


DW 




50000 






11 


AWQC 






CAiBOM TETRACHLORIDE 


2 


DW 


40MOO 


SOOOO 


{U) 17 


Aif Background 


350000 


AWQC 






CHLORDANE 


0.02 


DW 


28 


SOOOO' 


28 


Volatility Risk 


0.04 


AWQC 






CHLOROANILINE, p- 


20 


MASS. 


1300000 


SOOOO 






100 


LOEL 






CHLOROBINZENE 


0.5 


DW 


240000 


SOOOO 


(400) 1200 


Air Background 


$00 


AWQC 






CHLOROFORM 


1 


DW 


4700000 


50000 


(8) 430 


Air Baekgrourxl 


12000 


AWQC 






GHLOROPHENOL. 2- 


0.3 


DW 


MOOOOOO 


50000 






44000 


AWQC 






CHROMIUM (Total) 


2.5 


DW 




50000 






2000 


LOEL 






CiBOMIWMi (III) 
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TABLE B: COMPONENTS FOR MOEE NOM-POTABLE QROUNDWATER CRITERIA - FOR COARSE TEXTURED SOIL SITUATION 


COARSE TEXTURED SOIL SFTUATION 


ALL CATEGORIES (Agricullufal, RssidBrstial/Parldand, Industiiarcommerclal) 


CHEMICAL PARAMETER 


MDLValui 1 MDL Basis, | SihiWIily (1/2} | Ceiling Valyt || GW2: | Basis 


1 GW3 1 Basis 11 Sulstiluli (tos.' 1 Basis 1 


— ' 1 


CHROMIUM (VI) 


10 


OW 




50000 






110 


AWQC 






CHRYSENE 


0,5 


IDW 


■■"aj:9 


50000 






7 


LOEL 






COBALT 


0.1 


DW 




50000 






,,.■■ , . im 


LOEL 






COPPER 


2.5 


DW 




mom 






... 28 


LOEL 






CYANIDE 


B 


DW 


500000000 


50000 






■^ ■:.>;:,, ^82 


AWQC 






DiB£NZO(a,n)ANTHRAC£NE 


0.1 


DW 


05S 


50000 






ISO 


LOEL 






DIBROMOCHLOROMETHANE 


2 


DW 


2000000 


mm 






6SW0O 


LOEL 






DICHL0R09ENZENE, 1,2- (o-DCI) 


0.S 


DW . 


73000 


50000 


10000 


Votalilpty Risk 


7600 


AWQC 






DICHLOROBENZENE. 1 3- (m-0OB| 


0.5 


DW 


62000 


50000 


10000 


Volaiility Risk 


7800 


AWQC 






DICHLOROBENZENE, 1,4- (p-DCB} 


0.5 


DW 


40000 


50000 


29000 


Volaltlfty Risk 


7S00 


AWQC 






DICHL0R0BENZID1NE, 3,3-- 


83 


MASS 


1«00 


50000 






6000 


LOEL 






DDD 


008 


MiSA 


80 


50000 






s 


AWQC 






DDE 


ooa 


MISA 


sa 


50000 






10000 


AWQC 






DOT 


045 


DW 


1,6 


50000 


130 


Volatiliiy Risk 


. 0.001 


AWQC 






DICHLOROETHANE. 1,1- 


05 


DW • 


2800000 


50000 


9000 


Volaliiity Rtsk 


2000000 


LOEL 






DICHLOROETHANE, 1 2- 


1 


OW 


4400000 


50000 


1/ 


Volatility Rtsk 


200000 


AWQC 






DICHLOROETHYLENE, 1 1- 


05 


DW 


110000 


50000 


0^ 


Volatility Risk 


120000 


AWQC 






DICHLOROETflYLENE, CiSI.J- 


05 


DW 


400000 


500CO 






120000 


AWQC 


70 


MMCL 


OICHLOROETHYLENE, TRANS-1,2. 


0.5 


DW 


300000 


50000 






120000 


AWQC 


100 


MMCL 


DICHLOROPHENOL 2.4- 


0.2 


DW 


2300000 


5o<xa 






3700 


AWQC 






DICHLOROPROPANE, 1,2- 


0.5 


OW 


1400000 


50000 


»J 


Volatiltty Risk 


S7000 


AWQC 






DICHLOROPROPENE, t,3- 


14 


iMISA 


1400000 


50000 


3J 


VolatiMy Risk 


2400 


AWQC 






DIELORIN 


0,02 


OW 


11 


50000 


18 


Volatility Risk 


0,02 


AWQC 






DIETHYL PHTHALATE 


4 


MASS. 


450000 


soooi 






39 


AWQC 






DIMETHYL PHTH ALA) t 


15 


MASS, 


2500000 


soooi 






30 


AWQC 






DIMETHYLPHENOL, 2,4- 


7.3 


MISA 


3900000 


50000 






21000 


AWQC 






DINITROPHENOL, 2,4- 


42 


MISA 


2800000 


50000 






1S00 


AWQC 






OINITROTOLUENE, 2,4- 


0,5 


OW 


140000 


50000 






£300 


AWQC 






OIOXIN / FURAN {TEQ) 


0.000004 


DW 




50000 






0.00001 S 


ODWO " 






ENOOSULFAN 


0.12 


MASS. 


75 


;50000 






OJM 


AWQC 






ENORIN 


0.05 


DW 


130 


soooo 






0.02 


AWQC 






ETHVLBENZINt 


05 


DW 


81000 


50000 


mon 


Volatility Risk 


320000 


AWQC 1 1 
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TABLE B: COMPONENTS FOR MOEE NON-POTABLE GROUNDWATER CRITERIA - FOR COARSE TEXTURED SOIL SITUATION | 


COARSE rEXTUflED SOIL SrTUATION 


ALL CATEGORIES (Agricullural. RssklentiaVParkland. lodustrial/Commercial) | 


CHEMICAL PARAMETER 


MDLValus | MOL Basis | Sokibrfrty (1/2) | Ceilvig Value | 


1 GW2 1 Basis || GW3 | Basis || Sulistlule Mm.' | teis | 


1 


ETHYLENE DIBROMIDE 


1 


DW 


2200000 


somo 


3.3 


VokttiWy Risk 


28000 


LOEL 






FLUORANTHENi 


0,2 


DW 


130 


50000 






40000 


AWQC 






FLUORENE 


1,7 


DW 


9S0 


50000 






390 


LOEL 






HEPTACHLOR 


0.01 


DW 


2S 


50000 


025 


Volaiiiiiy Risk 


0.04 


AWQC 






HEPTACHLOR EPOXIDE 


0.01 


DW 


tao 


500O0 


0.0 


Volatility Risk 










HEXACHLOfiOBENZBNE 


■ 0..01 


DW 


55 


soooo 


0.62 


Volatility Risk 


37 


AWQC 






HEXACHLOROBUTADIENE 


ftOI 


DW 


1000 


50000 


0J7 


Votalility Risk 


93 


AWQC 






HEXACHLOROCYCLOHEXANE, GAMMA (pmma-HCHl 


0.5 


MASS. 


1500 


50000 






- „ M 


AWQC 






HEXACHLOROEIHANE 


0.01 


DW 


25000 


• 50000 


ia 


Volatility Risk 


5400 


AWQC 






INDENO(1,2,3-al}PVRENE 


0.2 


DW 


027 


50000 














LEAD 


0.25 


OW 




50000 






n 


AWQC 






MERCyRY 


Oi,02 


BW 


sa 


50000 






0,12 


AWQC 






METHOXYCHLOR 


0.05 


DW 


20 


50000 






OJ 


AWQC 






METHYL ET>iYL KETONE 


100 


MASS, 


140000000 


50000 


17000001 


VoWfity Risk 


1200000 


LOEL 






METHYL ISOBUTYL KETONE 


m 


MASS. 


9600000 


SOOOO 


57000 


Volafflrty Risk 


4300000 


LOEL 






METHYL MERCURY 








50000 






0.12 


AWQC 






METHYL TERT BUTYL ETHER 


0.5 


iMASS 


24000000 


50000 


eaooo 


Volatility Risk 


toooooo 


LOEL 






METHYLENE CHLORIDE 


5 


DW 


8400000 


SOOOO 


92W0 


Volatility Risk 


130000 


LOEL 






METHYLNAPHTHALEiNE, 2- 


2.2 


MISA 


13000 


50000 


24000 


Volatility Risk 


15000 


AWQC 






MOLYBDENUM 


0.25 


DW 




50000 






7300 


LOEL 






NAPHTHALEME 


IS 


MISA 


teooo 


SOOCM 


S900 


Volaiility Risk 


6200 


AWQC 






NICKEL 


1 


DW 




50000 






1600 


LOEL 






PENifACHLOflOPHENOL 


0.1 


DW 


7000 


50000 


2400 


VotelNiiy Risk 


ISO 


LOEL 






PETroL|UM HYDROCARBONS (psoline/diesBl) 






















PETROLiUM HYDROCARBONS <h»avy oils) 






















PHENANTHRENE 


0.1 


DW 


410 


50000 






03 


AWQC 


■ 




PHENOL 


24 


MISA 


mmm 


SOOOO 


20000000 


Volatilily Risk 


2«000 


moc 






POIYCHLORINATED BIPHENYLS 


(}.a 


OW 


16 


50000 


0.98 


Votalility Risk 


0.15 


AWQC 






PYRENE 


ej 


OW 


80 


60000 






0.04 


LOEL 






SELENIUM 


5 


DW 




50000 






SO 


AWQC 






SILVER 


0.25 


DW 




50000 






1.2 


AWQC 






STYRENE 


o,s 


DW 


150000 


50000 


(400) 040 


Air Background 
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TABLE B: COMPONENTS FOR MOEE NON-POTABLE GROUNDWATER CRiTERiA - FOR COARSE TEXTURED SOIL SITUATION 


coABSi TixTyiio toil srowioN 


ALL CATEGORIES (Agricullufal. ReSK-lei!i!dl-Pnft:iHid, Initlustrial/Commarcial) 


CHEMICAL PARAMETER 


MDLVaiut 1 IMOLeaais || Sotabillly i(1./2| | Ceiling VpIuo | 


GW^ 1 &is,3 II QW3 1 iasiii 1 


1 .Sibsliluta Mss.* 1 ilasis 1 


1 


TITRACHLOROIETHANI. 1,1,1.2. 


5 


MASS 


lOOOM 


5W.1C 


6 


Volalility Risk 


S3000 


AWQC 






lETRACHLOROfTHANE, 1,1,2.2- 


1 


DW 


16TO0W 


50000 


22 


Volalilfr/ Risk 


240OO 


AWQC 






TETRACmiLOROCTHYLEME 


0,5 


DW 


lioow 


50000 


(500) SfifiO 


Ajf Ba'i^.grQurid 


8400 


AWQC 


S 


MMCL 


THALLIUM 


0.25 


D« 




50000 






400 


AWQC 






TOLUENE 


m 


DW 


2700W 


50000 


5900 


VoSdiility Risk 


160000 


AWQC 






TPH . rehir lo PETlROLEUMi HYDHOCARBONS 






















TRIOHLOROliMIENE, 1.2.:4- 


OM 


DW 


9S« 


50000 


620 


Vo^lrlity Riik. 


SOC 


AWQC 






TRICHiOROETH«i, I'.l.l- 


0.5 


iDW 


mmm 


50000 


4200 


Volaltlify flisk 


1B0000 


AWQC 


; m 


MMCL 


TRICHLOROiTHANE. 1,1.2- 


0.6 


OW 


imam 


50000 


im 16000 


Air Sackgrourd 


9400C 


AWOC 






TRICHLOROETHIILENE 


0.5 


IDW 


smom 


■ SOOOO 


i|30) 270 


Air Backgroundi 


TiQiXQ 


AWQC 


M 


ODWO 


raiCMLOROPHEMOi, 2,4,6- 


0.6 


DW 


IMWO' 


5OO0O 






630 


AWQC 






TfilCHLOftOPHENOL 2,4,iS- 


0.2' 


DW 


40«M' 


50000 


37000 


Vdlal% Risk 


STOO 


AWQC 






VANIADiyM 


25 


DW 




50000 






200 


lOEL 






VINYL CHLORIDE 


U 


ow 


550' 


SfflJOO 


1)01 


Vfi!ahli1y Hisk 


3600000' 


AWQC 






XYLENES 


1.1 


DV/ 


86000' 


saxM 


5*00 


Volal.My Hr,k 










ZINC 


1 


DW 




mm 






1100 


LOEL 






BLiCIBlCAL CONDUCTlVlirY (mS/cm) 


005 


DW 


















CHLORIOt 


2000 


MISA 


















NITRATE 


250 


MISA 




5«X» 














NITRITE 


250 


MISA 




5«!Mi 






aooo 


LOEL 






SOOlOiiMI ADSOnPTIION RATIO (SAR) 






















SOOtUM 


50 


MISA 


















I 1 Volalitity risk 'nluo in brxkels a bas£-d o \ mri-^lKig Ine mrloor 3if cctKnr nsV corrcnCalw wht*! is Hht. Uis mdoor aii had-graund Miicenlwtior u;(?d in \he IMass. appreadh. 


• GroundA'aler crrefcn from Table A (poiable 9 ouncn^alsfi adopled to aaoLn! lor degraddtwi (0 s/m^i ciilofKis 


" ODWO used duo lo unavailabilty of a LOEL I21 Wil Dioxiryrurans (TEQ) 
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Appendix A.2.3: Table C Criteria Componeiits - Coarse Textured Soil 

(Sub-surface) - Potable Groundwater Situatioii 



Versioo LO Appendix A.2J (68) 



TABLE C: COMPONEMTS FOR MOEE SOIL REMEDIATION CRITERIA (SUB-SURFACE) • POTABLE GROUNDWATER SITUATION - COARSE TEXTURED SOILS | 


COAflSE TEXTURED SOILS 


RESIDENTIAl/PARKLAND CATEGORY iugl§) 


MOEE 


MASS. 


ONT Soil 


Ceilmg || MOEE | Subsiitulj Crteria || Soit Contaci j| Soil Leaching (Mod. MASS.) 


CHEMICAL PARAMETER: 


soil MDL 


POL 


Htgrd 


Valu« II Ind. Ecotox | Value | mm || S2 Risk || S/6W1 | S-/GW2 | S-/GW3 


ACEMAPHTHENE 


0.05 




0.07 


2S0O 








3600 fic 


IS 




1300 


ACENAPHITHYLENIE 


0.05 




0,08 


2500 








2700 nc 


130 




840 


ACETONE 




0.1 




1000 








11000 nc 


3.5 


58 


3.8 


ALGRN 


0.05 




o.m 


2500 








0.04 c 


008 


l.i 


69 


ANTHHACiiNE 


005 




0,16 


2500 








13000 nc 


1500 




, 28 


ANTIMONY 


1 




1 


2500 








■^m^ m 








ARSENIC 


1 




17 


2500 


4& 












BARIUM' 


25 




210 


250<3 








8700 nc 








BENZENE 


0002 




0.002 


1000 








63 c 


-\m 


(0.481 89 


2400 


BENZO(a)ANTHiRACENE 


005 




074 


2500 




190 


ShlfTex 




_ m 




170 


BENZO(a)PVRENE 


005 




0.49 


2500 


1.9 


Shi/Tex 




9.0 


1700 


1700 


IBENZO(b)PLUORANTHENE 


005 




0.47 


2S0O 


19 


ShlTTex 




."■'n 




640 


BENZO(:g,ih.()iPEnYLENE 


01 




O.m 


2S00 




190 


ShlfTex 




Si 




'■■■ «3 


BENZO(k|FLUORANTHENE 


005 




0.<8 


2500 




19 


Shin-ex 




18 




37 


BERYLLIUM 


0.S 




U 


2500 








0.85 c 








BJPHENVL, 1.1- 




005 




mm 








6600 nc 


,^,^\. M9 




4,3 


BIS{2-CHL0R0ETHYL)iTHER 




o.«» 




lOOO 








0.16 c 


0,01 


0.21 


110 


iBISf2.CHL0R01S0PR0PYLJEIHER 




OjM 




1000 








2.6 c 


0,02 


4.7 


540 


lBIS(2.ETHYLHEXVL)PHlfflALATE 




066 




2500 








330 c 


- /0 


11000 


500 


BORON (Available)' 










2 














BROMODICHLOBOMGTHANE 




0.005 




soo 








25 e 


, tt.ii 




1^ 


BROMOFORM 


0.008 




0.002 


im 








190 c 


0.11 


19 


1100 


BROMOMETHANE 


0,003 




0.003 


1000 








150 nc 


12 


: ,4.« 


3900 


CADMIUM 


1 




1 


8800 








41 nc 








CARBON TETRACHLORIDE 


0.W2 




0.002 


tooo 








12 c 


1.0 


fO.28) 3.3 


10000 


GHLORDANi 


0.05 




0J5 


ism 








2.0 c 


5.1 


200 


. .->■■ -0,59 


CHiLOROANILlHi, p- 




; ,13 




2500 








440 nc 


0.3 




1.1 


CHLOROBENZENE 


0.002 




0.002 


1000 








2200 ne 


2-4 


(32) S9 


40 


CHLOROFORM 


0.002 




0,006 


1000 








250 c 


D.I* 


(0.21) 111 


330 


CHLOROPHENOL, 2- 


;.:».1 




0.1 


2500 








240 nc 


0.0055 




BOO 


CHROMIUM (Total) 


1 


71 


2500 










1 





Version 1.0 



Appendix A.2.3 (69) 



TABLE C: COMPONENTS FOR MOEE SOIL REMEDIATION CRITERIA |SUB-SURFACE) - POTABLE GROUNDWATER SITUATION ■ COARSE TEXTURED SOILS j 


COARSE TEXTURED SOILS 


RESIDENTIAL/PARKLAND CATEGORY (u^'g) 


MOEE 


MASS, 


ONT Soil 


Csdmg MOEE | Subslilule Criiena Soil Contad ||' Soil Leaching (Miod. MASS.) 


CHEMICAL PARAMETER 


Soil MDL 


PQL 


Bdgrd. 


Value Ind Ecolon | Value | Basis S2 Risk || S/GW1i | S-/QW2 | S-/6W3 


1 


CHROMIUM (III) '• 




1.4 




mo 








220000 lie 








CHROMIUM m 


f,5 




23 


2500 








,:':^ mm 








CHRYSENE 


O.OS 




069 


2500 




19 


Shiffex 




17 




100 


COBALF 


2.5 




21 


i$oo 








7200 IK 








COPPER' 


5 




65 


2S00 


., 






3400 nc 








CYWIIOE (Free) 


0.05 




012 


500 








too nc 


1000000 




610000 


OIBENZO(a.h}ANTHRACENE 


0.1 




0.16 


2500 




1J 


Sh/rex 




no 




140 


DlBROMOCHLOflOMETHANE 


0,003 




O0O3 


500 






18 c 


009 




930 


DICHLOROBENZENE. 1,2- (oDCB) 


0.002 




0002 


500 






S900 no 


0.»8 


3000 


2300 


OICHLOROBENZENI, 1.3- (m-DCB) 


0.002 




0.002 


500 






990O nc 


m 




2300 


DICHLOROiENZENE. 1,4- ip-DCi) 


0.002 




0.002 


1000 






63 c 


0.32 


9200 


2400 


OICHLOROiiNZIDINE, 3,3'- 




u 




2500 






072 c 


21 




4M 


DOD 


0,05 






2500 








3,$ « 


3900 




780 


DDE 


001 






2500 








2.4 c 


22000 




15000 


DDT 


0.05 




1.4 


2500 








24 c 


1200 


62 


2,0 


DICHLOROETHANE, l.l- 


0.002 




0002 


5O0 








8500 nc 


3.0 


390 


2200 


DICHLOROETHANE, 1.2. 


0.002 




0.002 


1000 








17 c 


0.05 


0.16 


460 


DICHLOROETHYLENE. 1,1- 


0.002 




0.002 


1000 








25 c 


0.72 


0.0? 


5200 


DICHLOROETHYLENE, CIS-1,2- 




0.005 




500 






1 1100 i>c| 


2.3 




1700 


DCHLOROETMYLENE, TRANS-1.2- 


0.003 




0,003 


lOOO 








2200 nc 


4.1 




2100 


DICHLOROPHENOL, 2,4- 


0C1 




0.1 


2500 








94 nc 


0-3 




3700 


DiCHLOROPBOPANE, 1,2- 


0002 




0.0i2 


500 








12 C 


0.13 


0,23 


1300 


DiCHLOROPROPiNE, 1,3- 


0.003 




0.003 


im 








46 c 


0.04 


o.ro 


63 


DIELDRIN 


0.0$ 




0.05 


2S00 








0,04 c 


0.025 


2,2 


0.025 


DIETHYL PHTHAUTE 




0.68 




2500 








27000i K 


130 




.. ... i.7t 


DIMETHYL PHTHALATE 




0.66 




2500 








15000 m 


1200 




0.T 


DIMETHYLPHENOL, 2,4- 


0.2 




0.Z 


2500 








140 re 


0J4 




140 


DINITROPHENOL, 2,4- 


0,2 




0.2 


2500 








94 m 


0.12 




4.1 


OINIIROTOLUENE. 2,4- 




,--;:,.cw 




2500 








1.8 c 


0.004 




17 


DIOXIN / FURAN fug TllQ / g< soil) 


0.002 




O.Cfl7 






1 


CCME 










ENDOSULFAN 


004 






tsoo 








360 nc 


Ml 




0.29 
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TABLE C: COMPO'INENTS FOR MOEE SOIL REMEDIATIONi CRITERIA (SUB-SJRFACEJ 


POTABLE GROUNDWATER SITUATION - COARSE TEXTURED SOILS 




CQARSli TiXTyBED SOILS 


n£SIOLMllAUPARKLJ*^;D CATEOOnv (ut^'gl 


MOIEE MASS. 


ONT Soil 


Ceilingi 


1 MOEE 


Sutelilute Cftera 


Soil Corilad 


Soil Ljachhgi {Mod, MASS.) 


CHEMICAL PARAMETER 


Soil HDL PQL 


»gtd. 


Valit 


1 W. Ewlosi. 


Value 1 Basis 


S2 Risk 


S-/eWI 1 S./G,W2 


1 S-/'GW3 








I 1 ■ ^ 1 


ENDBIM 


U.«S 




0.05 


2S0QI 






1 isltcj 


0:5® 




0,014 


ETHYLBENZBNE 


000 J 




0.002: 


lOOOi 








600<D nc 


0.2S 


3300 


5B0Q 


EIHYLEME OliROMIDE 


O.0O4 




0.004 


SOOi 








02 c 


0J)12 


0,038: 


320 


FLUORANmENI 


0.05 




1.1 


2500 








2400 nc 


MO 




840 


FLUORENE 


0.05 




0,12 


2500: 








?400 Ftc 


D40 




350 


HEPTACHILOR 


0:05 




OJI 


2500' 








018 c 


11 


0.91 


0.15 


HEPTACHLOR EPOMOi 


0.05 




0.05 


'UK' 








009 c 


12 


2:3 


680 


HEXACHLOROBeNZENE 


0.01 






2500' 






1 0.7a c 


200 


130 


7300 


.HEMCHLOROBUiTADIEIME 


OijDI 






2sm 








1i c 


2.i 


4.3 


460 


HEXACHLOnOCYCILOHEXANIE, GAMMA 


o.ot 






zsoo 








064 r 


?,•■ 




Mi 


HEXACHLOROEIHANE 


0'.01 






2:S0O' 








13 c 


!:• : :I5 


42 


18000 


WDfWO(1.2',3-ocl)P'YREN:E 


0:1 




0,38 


2500' 




ts 


ShtTex 




53 




70 


LEAD 


10 




m 


2500 




1000 


MOEE 1 










MERCUBY 


(sm 




0:23 


2500 








57 ne 








yETHOXYCHLOiB 


0.05 




0:0S 


250O 


1 




300 fiC 


ISOOO 




,■ « 


METHYL ETHYL KETONE 




0.1 




HOOO 








f.fOOO nc 


0.27 


38 


38 


METHYL (SOBUTYiL KETONE 




0.15 




500 








'-z-y: re 


c,4e 


lis 


69 


M£TH:m yiflcyRY 








2500i 








ii nc 








METHYL TERT ByTYL ETHER 




0.05 




500 








570 nc 


S.7 


410 


410 


METHYLENE CHLORIPiE 


0.003 




0.003 


1000 








W) c 


M 


1100 


1100 


METHYLNAPMTHALENE, 2. fl-li 


0:05 




0.2.9 


2500 








.14lXJ nc 


\2 


1600' 


1600 


MOiYBDiNUM' 


25 




2,5 


2500 








550 ftt 








NAPHTHALEME 


0:05 




0:09 


2500 








.1400 nc 


4.« 


1300' 


1400 


NICKEL 


1,5 




43 


2'5« 








71 S nc 








PiMTACHLiOROPHENOL 


0.1 




0.1 


2500 






1i c 


160' 


13000 


iSSO 


PiTROLEUM HYDROCARBONS (psoliieMiasfll) 












IK" 


MOEE 2 








PETROLEUM HYDROCARBONS fmvf oils) 












1D00 


MOEE 2 










PHENAMIHRENii 


0.05 




0.6S 


2500 




190 


ShVTei 




720 




>.1IOi 


PHiNOL 


0.1 




0.1 


1000 








28000 nc 


:'.'%.■ ':-:r::.-' M 


760 


390 


POLYCHLORINATED BIPHENYLS 


0.3 




0.3 






J? 


CCME 








PYRENE 


0.05 




1 


2600i 






mm nc 1 ,50o] 




;f '■'. -.1.3 



Version 1.0 



Appendix A.2.3 (71) 



TABLE C: COMPONElNTS FOR IMOEE SOIL nEMEDIATION CRITERIA (SUB-SURFACE) - POTABLE GROUNDWATER SITUATION - COARSE TEXTURED SOILS || 


COARSE TEXTUflED SOILS 




RCSIDENTiAl/PARKUSD CAIEaC'RY (1,3,3) 


MOfct 


MASS 


ONT Soil 


Ceiling f^OCE 


SubsMutB Crrtoiia Soil Cori.id || Soil ueactimj [Vod MASS) 


CHEMIWL i'AnAMLrER 


Soil WDL 


PQL 


Bl^grd. 


Vatua Ind Ewlo> | 


Value 1 BasvS S2R.sk || S'GWI | 3;GW? | S-/G'W3 


SELENIUM 


t 




19 


25W 








3100 ns 








SILVER 


25 




0,42 


25O0 








244 nc 








STYRENl 


0.002 




0.002 


1M0 








?-S C 


1.7 


{8.7} 16 


B4§ 


TETiiALllLOROETHANt, 1112 




0,005 




500^ 








-19 c 


OJt 


i0.4e 


3'900 


TETRACHLOROtrHANE, 1,12 2- 


Q.m 




0„004 


1000 








00--i c 


mi 


0.21 


240 


TETnACHLOROLlllYLENE 


Q.mi 




0.002 


1000' 








290 c 


': m 


(45) !40i 


760 


THALLIUM 


23 




2,1 


2500 








32 nc 








TOLUENE 


0.008 




OuOO! 


11000^ 








19000 nc 


11 


510' 


4300 


TPH reler to PbTHOLEUM HYDBOCARBOHS 
























TRiCHLOROBC.'JZENt 1 2,^- 




0.66 




2500 








1300 nc 


110 


850 


770 


TRICHLOROtriiANE, 11,)- 


i.Mi 




O.Wi 


SM 








9900 nc 


, , •■« 


7.20 


8500 


TRICMLOROETHANE 1 1 2 


OijM5 




0.W2 


5Mi 








31 c 


' ■ ■ .:.«^ 


11.7) 920 


2sm 


THiCHIOROETHVLtNF 


0uM4 




0.004 


SQO' 








140 c 


si 


(2-3) 21 


3SMi 


TRiCHLORf 'PHENOL C ■) i- 


m 




O'.l 


25M 








4700 nc 


3,2 




lOi 


TfllCHLOROPHENOL 2.4 6 


0.1 




0.1 


2SO0 








.-.:■ '■ 


US 


12000 


32:00' 


VANAOIUW 


5 




91 


im 








m> nc 








VIN^L CHLORIDE 


(D.W3 




o.ooa 


m 








50 t 


oae 


.■"Ui>;:lWM 


l» 


XYLENES 


0M2 




0.002 


ia» 








190000 oc 


25 


460 


41.'00 


ZlNC 


25 




160 


2m 








100000 nc 








ELtCfHICAL CONDUCT IVITY ,m3/im} ■" 


0.25 




057 
















■ 


CHLORIUE " 


MS 




330 


















NITRATE '^ 


S 




81 


















NITRITE « 


5 




61 


















SOIDIUMi ADSOflPTION RATIO (SAR) "• 






2.4 


















SODIUM ^ 


25 
















1 




c Lancer msK nc Noncancsr Risk ( ) Value in brackets is based on (iiaolmg ttiB indoer aif cancer risk conCBnlration whch i$ bslow Lhs Kidoor aif bacl<grourid cor,conlra(K5n w«d m If-.o Mass approach " 






MOEt boil C-ean-up GuidslKie (SCUG) (or hero i is ba?fld on a hoi water exlfscl, and ms davgfcpsd ty MOEE Slaiidards Oflvetopmor.l B-anoh sSaft 


Mass direct soil wnlad nsK value for Or (Ml) was ulihied (or Ihe total Cf crrterwn. At depth, total Cr is over^'hetmifigf/ a lundion «( Cr(lll), whereas Cr {Vl) oomally ConlrlbuliS viiy IMS to the tolal 


( 1-) 2-methy1 napnihalsna soil aman is appljcabls lo 1-metiny1 naphlnalenB with ifio proviskin that it bolh are rielecled in soil, the suai ol the two wrcsiilralions rannol exceed! Ihe soil crilemn 





V'ersion, LO 
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TABLE C: COMPONENTS FOR MOEE SOIL REyEDIATION CRITERIA (SUB-SURFACE) - POTABLE GROUNDWATER SITUATION - COARSE TEXTURED SOILS | 


COABSl TTiXTUBEO SOILS 


INDUSTiRIAUCOMyERCIAL CATEQOfl;Y iugl§) 


MOii MASS. 


QiiNT Soil 


Ceilirig 


.S.ubs.iiu!e Criteria 


1 Soil ConlacT 


Soil Leaching (Mod. MASS ) 


CHEMICAL PAFWMliTER 


Soil MDL jPQL 


Bkgrd. 


Value 


Valui 1 tosis 


1 .S3. Risk 


S-/GV-,1 1 S-zGWi! 1 S-/QW3 








ACENAPHTHENE 


0.05 




mi 


6000 






17000 nc 


15 




1300' 


ACENAPIHTHYLENE 


OijOS 




o.oa 


:6000' 






127001 12Mi nc 


m 




840 


ACETONE 




0,1 




tiOO' 






52000' nc 


3.5 


58 


3.8 


ALDRIN 


0.05 




OuOS 


50M 






0.15 c 


0.08 


16 


0! 


mmmcBHE 


0.05 




0.W 


5000 






60000 ne 


H.'K) 




18 


ANTIMONY 


1 




1 


5O0O 






!44) 2\ K 








ARSENIC • 


1 




17 


5000 














BARIUM' 


2.5 




210 


psooj sooo 






{BlOO] 41 DO (1,. 








BEMZENE 


0.002 




0.012 


2900 






230 c 


DJ4 


(0,48} 89 


2400 


BENZO(a)ANrHRACENE 


OM 




0.7^ 


5.300 


720 


Shl^sx 




6.e 




170 


HENZOfajPVnFNF 


0.0S 




0.49 


5000 


75 


ShlTSK 




so 


1700 


WOO 


BCNZOibjFLUOtlANTXENL 


0.05 




0.47 


5!m 


72 


ShVJey. 


4 


18 




C.10 


BENZO(g h i)Pf RYl ENE 


0.1 




0.68 


5LV--0 


720 


BhlTsx 




63 




53 


BEM^D(Sc)Fl.lJORAJ^THENb 


OuOS 




0.48 


SixO 


72 


Shl(T«x 




IS 




37 


BERYLLIUM 


ID.S 




11.2 


SMO' 






3.1 c 








BIPhENrL 1 1- 




005 




5«0 






yioc K 


OM 


1 


PF(?-ChLOR0£IHYL)PTHrn 




0.96 




2500 






0.59 c 


O.CI 


0.25 1 110 


B[S(?-;.liLOROISOOpOPY[ )PTHER 




OM 




2.800 






3 c 


0C2 


4.7 


540 


Bit(? efH^Ll(C.<M)PHT}iALATE 




066 




5000 






12W) r. 


100 


111000 


BOO 


BORON |Avai(at)lfl)" 






















BROMODICHLORGMETHANE 




0.006 




5001 






50 c 


O'sZ 




laOi 


SROMOFORM 


0.M2 




0,002 


2500 






710 c 


j,11 


19 


IIW' 


BROMOMETKANE 


0lM3 




0.003 


asoo' 






720 nc 


12 


■■■ 45 


asM' 


CADMIUM 


1 




1 


mm 






(41) iS ric 








CARBON lErRACHLORlDE 


0'.iOS2 




OuOOZ 


2500 






.13 n 


1,0 


{026) 3.3 


I'OOOO 


CHLOflOANE 


0.05 




0',0S 


5000 






5 3 re 


5.1 


200' 


IJ9 


CHLOnOANILIME. p- 




1.3 




5000 






im] 210 nc 


03 




1.1 


CHLOROeiNZENif 


0002 




0.002 


2501 






10000 re 


lA 


(3.2) M' 


40 


CHLOROFORM 


000? 




0.006, 


26W 






520 nr 


i.n 


(O...2II1 11 


330 


CHLOROPHENOL, 2. 


0,1 




0,11 


.5000 






IILK) nc 


0.0055 




.100 


CHROMIiyiMl (Tolal)' 


5 




71 
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TABLE C; COMPONENTS FOR MOEE SOIL REMEDIATION CRITERIA (SUB-SURFACE) • POTABLE GROUNDWATER SITUATION • 


COARSE TEXTURED SOILS 


1 


COARSE TEXTURED SOILS 






INDUSTRIAUCOMMERCIAL CATEGORY (ufl/g) 


MOEE 


MASS. 


ONT Soil 


Ceiling 


Subsliiiti Crileriai Sol ContacT 


1 Soil LsBching fyod, iMASS.) | 


CHiEMICAL PARAMETER 


Soil MDL 


PQL 


Bkird, 


Value 


Valut 1 Basis S3 Rtek 


1 S./GW1 1 S-/GW2 


1 S-/GW3 


CHROMIUM (III) ■■ 




14 




£000 






100000 m 








CHROMIUM (V() 


2.6 




2.5 


5000 






im Ro 








CHRVSENE 


0.05 




, 0.61 


5000 


72 


Shlffix 




17 




10O 


COBALT 


2.5 




21 


{25001 50OQ 






(72001 S400 m 








COPPER' 


5 




85 


{2$00] 5000 






(3400) 1600 nc 








CYANIDE (Frea) 


O.0S 




0.12 


(000 






190 m 


1000000 




610000 


0IBeN20(a.h)ANTHRACENE 


§1 




0.16 


5000 


yji 


Shirreic 




110 




140 


DIBROMOCHLOROMETHANE 


0.M3 




0.003 


:500 






67 c 


dM 




930 


DICHLOROBENZENE, 1.2- (o-DCi) 


0.002 




0,002 


:500 






46000 nc 


Die 


3000 


2300 


DICHLOHOBENZENE. t,3- (m-DCB) 


0,002 




0.00Z 


500 






46000 nc 


m 




2300 


DICHLOROBENZENE, f,4- (p-DCB| 


0,002 




0.002 


2S00 






230 c 


0.32 


920O 


2400 


IDICMLOROBENZIDINE, 3,3'- 




1.3 




5100 






8.7 ? 


21 




400 


DDD 


0.05 






5000 






13 c 


3900 




780 


DDE 


0.01 






sioo 






8.9 c 


22000 




15000 


DOT 


0,« 




1.4 


seoo 






89 c 


1200 


62 


M 


DICHLOROETHA.NE. t,! 


0.M2 




0.002 


500 






40000 IK 3,0 


390 


2200 


DICHLOROETHANE, 1.2 


0M£ 




0.002 


2500 






61 e 


o.os 


0.16 


460 


DICHLOROETHYLENE, 1,}- 


0.0O2 




0.002 


2500 






91 c 


72 


0.07 


5200 


DICHLOROETHYLENE. CIS-1.^• 




O.OOS 




500 






5200 nc 


2.3 




1700 


DICHL0R0ETHVLENE. TRANS-1.2. 


0.003 




o.ora 


2500 






10000 FK 


4,1 




2100 


DICHLOROPHENOL, 2,4- 


0.01 




0,1 


5000 






|94| 44 FK 


0.3 




3700 


DICHLOROPROPANE, 1,2- 


0.002 




0.002 


1060 






45 c 


0.13 


0,23 


1300 


OICHLOROPROPENE, 1.3- 


0,003 




0«3 


2SO0 






17 c 


QM 


0.10 


63 


OIELDRIN 


O.0S 




oos 


:50W 






OlS c 


0,025 


2.i 


0,025 


OieiWYL PHTHALATE 




066 


. 


SMO 






1000000 nc 


130 




071 


DiMETHYL PHTHALATE 




§,66 




SOOO 






69D00 nc 


1200 




07 


DIMETHYLPHENOL, 2,4- 


0.2 




0,2 


5000 






4400 ng 


0.M 




140 


DINrTROPHENOL, 2,4- 


0^ 




0.2 


5000 






[94) 44 nc 


0.12 




4..1 


DINITROTOLUENE, 2.4. 




/■■■.. m 




5000 






66 c 


0.004 




17 


DIOXIN/FURAN(ngTEQ/gsoll)' 


0,002 




§007 
















INDOSULFAN 


o,w 1 




5000 






1360] 170 nc 


^ 0.18 




0.29 
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TABLE C: COMPONENTS FOR MOIEE SOIL REMEDWTION CRITERIA (SUB^SURFACE) ■ POTABLE GROUNDWATER SITUATION - COARSE TEXTURED SOILS | 


COmm TIXTOBID SOtLS 




INOUSTRIAUCOMMEPC'AL CATEGORY (■ig.'g) | 


MOFE 


MASS. 


ONI So.! 


Ceiling 


Siibslili)lo Critem 


SoilConlati 


boil LeachKig {Mod. MASS | 


CHEMICAL PAiRAMETER 


Soil MOL 


PQL 


ikgrd ' 


Vaiiis 


Vnlue 1 Basi*; 


S3 Ribli 


S-aWI 1 S-/GW2 1 S-/GW3 








ENDHIINI 


0,05 




0.0S. 


.5000' 






|15) 6 9 nc 


56 




0.014 


ETHYLBENZENE 


0.002 




0.0O2 


2500' 






28000 nc 


OiS 


3300 


5800 


ETHYLENE OIBROMIDE 


0.004. 




0.004 


500' 






066 c 


o.mi 


0.038 


320' 


FLUORANTHENE 


0.05. 




1.1 


SOOO 






11000 nc 


ZiO 




140' 


FLUOflEiNE 


0.05 




0,12 


5000 






UOOO FlK 


340 




360' 


HEPTACHLOn 


0.:0S 




0.05 


MOO 






6S c 


11 


'0.91 


0,15 


HiEPTACHLOB lEPOXIDf 


MS 




01.05 


5000 






B33 C 


12 


23 


680 


HEXACHLOflOBENZENE 


OlOl 






5000 






i.s c 


200 


1W 


7300 


HEXACHLOfiOiBUTAOiENE 


OuOl 






5000 






39 c 


2.2 


4.3 


460 


HEXACHLOflOCYCLOHEXANE. SAMMA 


0,01 






SOW 






23 c 


.' '■ 




0.49 


HEXACHLOBOETHANE 


0.01 






5W 






47 c 


8.5 


42 


18000 


INDEN!0(1:,Z.3-ccl)PYR:ENE 


0,1 




o.3ai 


5000 


72 


Shl/Tt')! 




53 




70 


LEAD • 


Wi 




120' 


.SOOOi 














MiRCUnY 


0.05 




0.13; 


,5000 






[Hj 2.1 PZ 








IMIETHOXyCHILOH 


OJI 




0.05 


:SMO' 






pool 14C> rc 


12001T 




40 


METHYL ETHYL KETONE 




0..1I 




2500' 




1 2f>000 rr.\ 


0.27 


:>B 


3S 


METHYL ISOBUTYL KETONE 




0.05 




1000 






25000 nc 


0.4S 


69 


69 


MCTHYL MEBCU'RiY 








5000 






fiej S.4 nc 








METHYL TERT iUTCL ETHEfl 




0.;05 




600 




[ 2700 nc| 


5.7 


410 


4tO. 


METHYLEHE CHLORIDE 


0.003 




0.003 


2500 






740 C 


1.1 


1100 


1100 


MEIHYLNAPHTHAiENE. 2- fl-) 


O'.OS 




0:29 


5000 






[4-400] 2100 r-c 


U 


1600 


11600 


MOLYBDENUM' 


.2.5 




2,5 


5000 






i550i im Tie 








•NAPHTHALENE 


0.05 




0.0i 


5000 






j4400i 2100 lie 


4,e 


1300 


H'OO 


NICKEL 


2.5 




43 


50001 






[710] 330 nc 








PENTACHLOHOPHENOL 


.0.1 




0.1 


5000' 






*3 e 


160 


13000 


'B80 


PETHOlEUyi HYDBOCARBONS (psolina/diwel} 










10O 


MOEE 2 








iPETROLEUy HYDnOCATOOHS (htavy m} 










1000 


WOEE 2 










IRHEMANTHRENE 


0.05 




0.69 


5000 


720 


ShtT9» 




720 




ISfli 


RHEHOL 


Oi.1 




0.1 


2500 




(280001 13000 nc 


Si 


7'60 


390' 


POLYCHLORIMATED BtPHEMYLS 


m 




0i,3 














PYRENE 


OuOS 




1 


6000 




1400 nc 


500 




1,3 
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TABLE C: COMIPONIENTS FOR MOEE SOIL REiMEDIATION CiRITERIA |8UB-SUnFACE)i - POTABLE GROUNDWATER SITUATION - COARSE TEXTURED SOILS | 


CO'AiSi f iXTUniO SOILS 


WDUSTniAL/COMMERCtAJ. CA f EGORV (ug/g) | 


MIOEi 


MASS., 


ONT Soil 


Ceiling Sut)sl[tiJlG Criteria 


Soil ConiacT || Soli LBaohingi (Mod, MASS.) 


CHEMICAL PARAMiETER 


Soil MDL 


PQt 


Bkgrd 


Valuo Value 1 15asis 


S3 Risk II S-/GWt 1 S-/GWZ | S./SW3 


SaiNIUM 


1 




1<! 


(2500) 5000 






13100) 1400 re 








SliVEiH 


0.26 




42 


5000 






[24D] 110 nc 








STYfliENi 


OlM2 




0002 


2500 






KJO c 


1.7 


lli.fl 11 


140 


TETRACHLOROETHANE, 1,1.1,2. 




0.M5 




MS' 






18 c 


0.39 


0.46' 


3900' 


TETRACHLOHOETHAME. 1.1.2,2- 


0UW4 




0,004 


2SM' 






24 c 


OM 


0.22 


240 


TETRACHlOROETiHyLENE 


0.W2 




i.W2 


2S00 






1100 C 


0.4a 


(45) 240 


760 


THAIUUM 


:2.S 




2.5 


sooo 






ISO nc 








TOIUtME 


0M2 




O.WI 


25O0 






flG00!:j r„: 


2.1 


510 


43130 


TPH ■ relu la PtIROLtUM HYnROCARBOMS 






















miLHL0R08EM7rNE 1 2^ 




o.» 




bOOL' 






11300] 620 nc 


110 


850 


7701 


TRICHLOROETHANE, 1 1 1 


0,002 




0.009 1 50C| 






46000 nc 


341 


120 


85M' 


rRiCHLOROETHANE i ' 2 


0:002 




0.002 


m 






12 c 


OM 


■(1.7) 920 


2900' 


TRicmoRonHvicNi: 


o.ow 




am 


500' 






510 nc 


3.9 


'|2.3) 21 


3900' 


TRICHLOROPHEK0L 215 


0.1 




Oi,l 


SOM' 






220OO nc 


3.2 




10 


IRlCHLOROPHtNOL ?46 


0.1 




0,1 


5000 






,7:>n K 


o.ee 


12000 


3'2O0' 


VANAOIiUMi 


5 




91 


5000 






[i*10l 4?-0 fit; 








VINYL CHLORIDE 


0.003 




003 


500 






1 9 


03a 


0.094 


m 


XYLENES 


iO.(»2 




0.002 


2500 






|190000| 1B0O0Q nc 


25 


460 


4100 


ZINC 


25 




160 


5000 






lltXiOOOj •17000 nc 








ELECTRICAL CONDUCTIVITY |mafam| •" 


25 




0.57 
















CHiORlOE ■ 


25 




3301 
















NIlTMTi • 


5 




611 
















NlimiTE ■ 


5 




61 
















SODIUM ADSORPTION RATIO (SAR} "" 






2.4 
















SODIUM ■ 


25 




















c Cancer Risk nc Noncancer fksk (] S2 soil contact (wiv valDe.Milmg valuB shown n brackets ivher gteaiBrlhan S3 risk valoe 


' 




Soil rmixm Jiol ava .able ( ) Value bi brac^sls a based on mee'ir.g the HKloor air cancer risk conceniralion which is betow (ha mcioor air backgrouod Mn':flrlralion used in llie Mass approadi 


+ S 3 Risk value delermnfld Irom hiiprran hearth tonicity data derwed by MOEE S'antJard Oe/elopmBnl Branch slaH 


Mass direct soil cofilact risk valus ior Cr (III) was utilised as Ihs lotat Cr (.merion At depifi (olal Cr is overwtiBlrningly a luncbon oi Cr (Hi), whernas Cr (VI) nomially aniribules V9fy IHle to t.^e lolsl 


( 1-) 2-m?ihyl raphltiaiene -joil cMsnon ss applKable to l-melhyl naphlha.ene with ihe prov^ion Ihal d both are detscled in ihe soii thi* sum o( tho two rortcenlraims cannol axcefd the soil unn^r^ 
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Appendix A.2,4: Table D Criteria Components - Coarse Textured Soil 

(Sub-Surface) - Non-Potable Groundwater Situation 
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TABLE D: COMPONENTS FOR MOEE SOIL REMEDIATION CRITERIA (SUB-SURFACE) - NON-POTABLE GROUNDWATER SITUATION - COARSE TEXTURED SOILS 


COARSE TEXTURED SOILS 


RESIDENTIAUPARKLAND CATEGORY {iiglq} | 


MOEE 


MASS, 


ONT Soil 


Giilni MOEE Subslitule CrKerIa 


Soil Conlad || Soil Leadrng (Mod. MASS.) 


CHEMICAL iPARAMETER; 


Soa MDL 


PQL 


EUcgrd. 


Value M. Ecotox. Value | Basis 


S2Ris)( 11 S./GW2 1 S-/GW3 








ACENAPHTHENE 


o,os 




0.07 


2500 








3600 nc 




1300 


ACENAIPHIHYLENE 


0.01 




0.M 


25W 








2700 nc 




840 


ACETONE 




0.1 




tooo 








11000 nc 


58 


3.8 


ALORW 


O.GS 




0.05 


2500 








004 c 


16 


69 


ANTHRACENE 


0.05 




0,16 


2500 








13000 nc 




28 


AMTIMONY 


1 




1 


2500 






1 44 nc 






ARSENIC 


1 




17 


2500 


40 












BARIUM 


2.5 




210 


2500 








8700 nc 






BENZENE 


0,002 




0.002 


1000 








63 e 


(0.48) 89 


2400 


BEN20(a)ANTHRACENE 


005 




0.74 


2500 




190 


ShlfTex 






170 


BENZO(a)PYRENE 


005 




0.49 


2S0O 




U 


ShtTex 




1700 


1700 


BENZO(b)FLUORANmENE 


0.05 




0.47 


2500 




19 


StilfTex 






640 


iENZO(g,h.i)PERYLENE 


0.1 




0.68 


2500 




m 


Stil/Tej! 






53 


lENZO(k)FLUORANTHENE 


0.05 




0.48 


2SO0 


19 


Shines 






37 


BiRYLLIUM 


OS 




IJJ 


2500 








0J5 E 






BlPiiNVL, 1,1. 




005 




2500 








6600 nc 




4.3 


BIS(2.CHL0R0iTHYL)iTHER 




0*9 




1000 








0.16 c 


0,25 


110 


BIS(2CHL0R0IS0PR0PYL)E™eR 




066 




1000 








U c 


4.7 


540 


BIS(2'ETHYLHEX¥L)PHTHALATE 




0.66 




2500 








330 C 


11000 


SOOi 


BORON (Avaitebter 










2 












BROMODICHLOROMETHANE 




0.005 




500 








25 e 




1200 


BROMOFORM 


0.002 




0.002 


tooo 








190 c 


19 


1100 


BROMOMETHANE 


0.003 




0.003 


1000 








150 nc 


4S 


•3900 


CADMIUM 


1 




1 


2500 








41 m 






CARBON TETRACHLORIDE 


0.002 




0.002 


1000 








12 c 


(0.28) 3.3 


10000 


CHLOROANE 


0.05 




0.05 


2500 








20 c 


200 


0.29 


CHLOROAMLINE, p- 




... « 




2500 








440 nc 




(.1 


CHLOROBENZENE 


0.002 




0.002 


1000 








2200 nc 


(32) 99 


40 


CHLOROFORM 


0.002 




O,0« 


1000 








250 c 


(Oil) 11 


330 


CHLOnOPHiNOL, 2- 


OJ 




0,1 


2500 






1 240 ne 




800 


CHROMIUM {Tolal) 


5 




71 


2500 






1 
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TABLE D: COMPONENTS FOR MOEE SOIL REMEDIATION CRITERIA (SUB-SURFACE) - NON-POTABLE GROUNDWATER SITUATION - COARSE TEXTURED SOILS 


COARSE TEXTOBED SOILS 




RESIDENTIALfPARKLAND CATEGORY (u^g) | 


MOEE 


MASS. ONTSoB Cijlino || MOEE | SubsSiluta Crrtera || Sell Contact 


Soil Leaching (Mctd. MASS.) 


CHEMICAl PARAMETER 


m MOL 


PQL Ikgrd. Value || Ind. Ecotox | Value | Basis || S2 Risk 


S-/GW2 II S./GW3 


CHROMIUM (111)" 




1.4 




2SD0 








22000 nc 






CHROMIUM (VI) 


2.5 




25 


25'» 








600 ne 






CHRYSENE 


0.05 




069 


Z500 




..11 


Sfmm 






100 


COBALT 


2.S 




21 


2500 








7200 iC 






COPPER 


6 




85 


3S00 








3400 nc 






CYANIDE (Frao) 


0.0S 




0.12 


500 








100 w 




610000 


0IBEN20(ah)AfJTIIRACENE 


0.1 




0,16 


2500 




1,» 


ShlTftK 






140 


OIBROMOCHLOROMETHANE 


0,003 




0.003 


500 








18 c 




930 


OICHLOROBENZENE. 1,2- (o-OCB) 


0,002 




0.002 


soo 








£a00 nc 


3000 


2300 


DtCHLOROBENZENE 1,3- (m-DCB) 


0002 




0.002 


600 








G900 nc 




2300 


OICHLOROBENZENE 1.4- (p-DGB)i 


0,002 




0.0C2 


1000 








63 e 


S200 


2400 


DICHLOROBENZIDINE 3,3'- 




1.3 




25O0 








72 C 




400 


ODD 


0.05 






2500 








S.S c 




780 


DOE 


0.Q1 






2500 








lA e 




ISOOO 


DDT 


005 




1.4 


2500 








^4 c 


63 


m 


DICHLOROEIHANE. 1.1- 


0.0O2 




0.002 


.500 








8500 nc 


390 


2200 


OiCHLOROETHANE, 1,2- 


0.002 




0.002 


1000 








17 c 


0.16 


460 


DICHLOROETHYLENE, 1,1- 


0.002 




0002 


1000 








2,5 C 


0.07 


5200 


DICHLOROETHYLENE, CIS- 1,2- 




0,005 




500 




2.3 


Table C* 


1100 nc 




1700 


OICHlOflOETHYLENE, TRANS-1.2- 


0.003 




0,003 


1000 




41 


Table C 


2200 nc 




2100 


DICHLOROPHENOL. 2,4- 


0.01 




0,1 


2500 








94 nc 




3700 


DtCHLOROPROPANE, 1,2- 


0002 




0.002 


.500 








12 c 


0.2» 


1300 


DICHLOROPROPENE, 1,3- 


O0O3 




O.0O3 


1000 








46 c 


0.1 


63 


DIELDRIN 


0.Q5 




0.05 


2S0O 








004 c 


2.2 


0.025 


DIETHYL PHTHALATE 




0.66 




2500 








270000 nc 




071 


DIMETHYL PHIHALATi 




0.66 




2100 








150000 nc 




0.7 


DiyETHYLPHENOL, 2,4- 


o.t 




0.2 


2500 








940 nc 




140 


DINITROPHIENOL, 2,4- 


05 




0,2 


2500 








94 nc 




4.1 


DWITROTOLUENE. 2,i«- 




0,6S 




2500 








U c 




17 


DIOXIN / IFURAN (ng TEQ / gi soil) 


0,002 




0.007 






1 


CCME 








ENDOSULFAN 


0.04 






2500 


1 






360 nc 




OJt 
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TABLE D: COMPONEMTS FOR MOEE SOIL REMEDIATION CRITERIA (SUfl.SURFACE) - NON-POTABLE GROUNDWATER SITUATION ■ COARSE TEXTURED SOILS 


coAnsE TesrryRED soils 


HESIDEIWIAliPAHKLAMD CATEGORY (ujj'i} 


MOEE 


MASS. 


ONTSoil 


Ceiing MOEE Subseuli CAeria | Soil CMacI | M Leadilig (Mod. MASS.) 


CHEMICAL PAFIAMETER 


Soli MDL 


POL 


Bkgrd. 


Vafui M EootOit. . Valua | Basis |; S2 Risk | S-/GW2 | S-/GW3 




1 


ENDRIN 


0.0S 




0.05 


2500 






15 ne 




0.014 


ETHYLBENZENE 


0.002 




0.002 


1000 






6000 nc 


3300 


saw) 


ETHYLENE DI8R0MIDE 


0,0W 




0.004 


500 






O.OZ e 


0.038 


320 


FLUORANfflENE 


o.« 




1,1 


2500 






2400 nc 




(MO 


FLUORENE 


0.0S 




0.12 


2500 






2400 nc 




3§0 


HEPTACHLOR 


0,05 




0.05 


2500 






018 (, 


0.91 


0.1 S 


HEPTACHLOR EPOXIDE 


0« 




0.05 


25O0 






HM c 


23 


680 


HEXACHLOROBENZENE 


0.01 






2900 






0.78 e 


130 


7300 


HEXACHLOROBUTADIENE 


0.0) 






2500 






tl c 


"11.3 


460 


HEXACHLOHOCYCLOHEXANE, GAMMA 


0.01 






2500 






0.64 C 




0^9 


HEXACHLOROETHANE 


0.01 






2500 








13 s 


42 


18O0O 


1NDEN0(1,2,3-C(J)PYRENE 


§.1 




0.38 


2«X) 




19 


ShrTM 






70 


LEAD 


10' 




m 


2500 




1000 


M0EE1 








MERCURY 


0.05 




0.23 


"2:5M 








S7 nc 






METOOXYCHLOfl 


0.05 




0.05 


2500 








300 nc 




10 


METHYL ETHYL KETONE 




0.:l 




1000 








66000 nc 


3S 


38 


METHYL ISOBUTYL KETONE 




0.05 




600 








5500 nc 


64 


60 


METHYL MERCURY 








2iO0 








1« nc 






METOYL TiRT BUTYL ETHER 




0.05 




SOO 








570 nc 


410 


410 


MIETHVILENE CHLORIOi 


0.003 




0'.003 


1000 








200 e 


1100 


1100 


METHVLNAPHTHAiENE, 2- fl-) 


0:05 




0.2S 


2500 








4-100 (»c 


1300 


1S0Q 


MOLYBDENUM 


2.5 




1.5 


tSW' 








550 nc 






NAPHTHALENE 


0.05 




0.01 


1000 








4400 nc 


1300 


1400 


NICKEIL 


2.S 




43 


2SO0< 








no nc 






PiNTACHlOnOPHENOL 


0.1 




0.1 


25II0< 








12 c 


13000 


ew 


PETROLEUM HYDROCARBONS (gasoiie/dlesel) 












soog 


M0EE2 








PfTROLEyM HYDROCARBONS (heavy oi)s| 












sooo 


MOEE 2 








PHENANTHRENE 


0.» 




0,69 


2500 




180 


SWfftx 






ISO 


PHEMOL 


0.1 




iJ 


1000 








28000 nc 


760 


m 


POLYCHLORINATED BIPHENYLS 


0.3 




0,3 






n 


CCME 








PYRIENE 


0.05 




1 


2500 








1800 nc 




1.3 
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TABLE D': COMPO'iNEINTS FOR MOEE SOIL REMIEDIATIO'N CRITERIA (SUIB-SURFACE) = NON-POTABLE GROUNDWATER SlTUATIOiN = COARSE TEXTURED SOILS 


COABSE TiXTUilD SOILS 




RLSIOCMTlALrPAiiKlAND CATEGORY (UC^'g) 


MOEE 


MASS. 


OMT Soil 


Ceilmy 


MO'IE SubsBitft CrHtiiia 


f^cil Cc:)'-;ci 


S'.jil Lead-rig [Mod MASS.) 


CHWICAL PABAMETf R 


•Soil MOi 


PQL 


Ikfrd. 


vali.a 


M. Ecolox. ValBiii 1 Basis 


S2 R'SK 


& ;GW2 1 S-/GiW3 












SfLLNIUM 


1 




1.9 


2500 








3100 PC 






SKVEii 


8.25 




0.42 


;ko 








240 nc 






SfVflENE 


0.002 




0.002 


1000 








28 c 


(67) 16 


840 


TtrFWCHLOROETOANE, 11,1,?- 




0.005 




600 








4? c 


046 


3100 


TErRACHLOPOFTHANE. 1 1,?2 


ftM4 




§Ji«. 


1000 








064 c 


0^ 


240 


TETRACHLOROFTHyiEf.'C 


0,002 




0,M2 


1000 




.; ws 


TjL'j C 


290 c 


i4S) 240 


760 


THALLIUM 


!.S 




2.1 


2500 








33 nc 






TOLUEN't 


QMS 




0,002 


1000 








19000 r.C 


510 


430CI 


irii • t-„>[^r tf) F:rPu.^'JV, HYDROCARflOMS 






















TRICilLOnybCN^tNi- i2.4 




0.66 




25001 








13M nc 


t"50 


770 


fRICHLaROhTKAI\F: 11.! 


owl 




i.M« 


SOOi 




ig'":."-:\ 14 


Table C 


9300 nc 


720 


350O 


TRICHLORObTHANE, 1 1.2 


0.W2 




0.002 


5001 








31 DC 


(1/) 920 


2900 


TRICHLOROFiTliVLCNC 


'1O.OM 




0.00<l 


600 




•■^.*. .v\rf:l-* 


TaMi C 


1-10 c 


(23) 21 


3900 


TRICHlORO PHENOL, 2 4,5- 


O.I1 




0.1 


2500 








47M nc 




10 


TRICHL0R0rHENOL£,4fe- 


0.1 




0.1 


2500 








Bii C 


12000 


3200 


VANADIUM 


5 




91 


2-500 








m m 






VINYL CHLORIDt 


0.003 




003 


500 








050 c 


0,094 


100' 


XYLENES 


Qjom 




0002 


lOtKj 








190000 nc 


460 


4f00 


zm 


25 




160 


2500 








10W00' nc 






ELECTRICAL CONDUCTIVITY (mSlcmji "' 


0:25 




57 
















CHLORIDC " 


0.25 




330 
















NlTRAIt ' 


5 




61 
















NIIHITE'^ 


5 




ei 
















SODIUM ADSORPTION RATIO (PAB} - 






24 
















SODIUM ^ 


2S 




















c Cancer Risk dc Noncancar Risk f S 2 R.sk Valuo delemimed ffom human heaHh toxc*/ dala rfemed by MOEE Standards Dsvelopment Birandi .sUH 


MOEE Soil Clean up GuidelBie (3CUG) Icr boror ts based on 3 hcl wgier eKlract ?nd w3? dp»eloced by MOEE Standards Oevelopmsnl BraiK^ siaH 


Mass djied soil corHact luk value lor Cr (lilt was ultoed as the toial Cr crrterwd At de^Ui total Cr is oveTwhelmuigly a funclKjn ol Cr (111] whereas Cr (VI] rormally coiiliibutes very iir,l9 to Iho laVil 


a Soil criterion from Tabip C (polablo groundwalsi situation) arJopted to account for dEigradaticn Id vinyl chlonds 


( ) Value Bi bradtets 'S based on mae'ing Iho irvtoo' a-r cancer r.ik concaniration whicti ls below Itie indoor a r barttjround concentration used in itw Mass approach 


(1) 2 rnetiiyl naphtbalsne Jcil crtenor >s applicable lo 1 rr-athyl nf?phl^alerB TVith itie provLsion tt^ai if Loth ar.-> dpieded m l^e soil, thP sum ol tlie two concen'ra'icns cannot exceed Hid soil crfien.5n "■ Soil cftewn ml applicaWe. * Soil cftefiion nol avaWilfl 



Version 1.0 



Appendix A.2.4 (81) 



TABLE D: COMPONENTS FOR MOEE SOIL REMEDIATION CRITERIA (SUB-SURFACE) ■ NON-POTABLE GROUNDWATER SITUATION - COARSE TEXTURED SOILS. 


COARSE TEXTyBED SOILS 


INDUSTRIAUCOMMERCIAL CATEGORY (ug/g} 


MOEE 


MASS, 


ONT Soil 


Ceiliig Sutelituie Ciileria Soil Cwilad Soil Leaching |Mod. MASS.) 


CHEMICAL PARAMETER 


SqHMDL 


PQL 


aigrd. 


Value Value | Basis S3 Risk S-/GW2 | S-/GW3 


1 


ACENAPHTHENE 


0.05 




0.07 


5000 






17000 nc 




1300 


ACENAPHTHYLINE 


0;Q5 




0.08 


5000 






12700) 1200 nc 




840 


ACETONi 




0.1 




2500 






52000 nc 


Si 


3.8 


ALDRIN 


0.05 




0.05 


5000 






0.18 c 


1.6 


69 


ANTHRACENE 


0^05 




0.16 


5000 






eoooo nc 




28 


AMIMOMY 


1 




1 


5000 






I44| SI nc 






ARSENIC ■ 


1 




17 


50f» 












BARIUM 


2.S 




210 


125001 5000 






(87001 4100 nc 






iENZENE 


0.002 




0.002 


2500 






230 c 


(prnt M 


3400 


BiMZOtalANIHRACENE 


0.05 




0.74 


5000 


720 


Shin-Bl 






170 


BENZO|a|PYHENi 


0.0S 




0.49 


5000 


■'.._■ 7J 


ShI/Tex 




1700 


1700 


BENZO(b)!FLUORANTiHENE 


0.05 




0,47 


5000 


...■■■' "^--f^ 


ShlTe* 






640 


BENZOfi,h,i)PERYLINE 


0,1 




0.68 


5000 


720 


Shl^eK 






S3 


BENZO[k)FLUORANTHENE 


0.0S 




0.41 


5000 


72 


&\VTe* 






37 


BERYLLIUM 


0.8 




1.2 


som 






■ ■ ■ X% ;-,e: 






BIPHENYL, 1.1- 




0.05 




5000 






3100 nc 




4.3 


BIS(2-CHL0R0ETHYL|ETHER 




0.W 




2500 






0.59 c 


25 


110 


BIS{2.CHL0R0IS0PR0PYL)ETHER 




o.6e 




2500 






93 c 


4.7 


540 


BISC2.ETHYLHEXYL)PHTHALATE 




0.68 




5000 






1200 c 


11000 


$00 


BORON fAvaibble)' 




















BROMODICHLOROMETHANE 




0.005 




500 






90 c 




1200 


BROMOFORM 


0,002 




0,002 


2500 






710 c 


19 


1100 


BROMOyETHANE 


0,003 




0.003 


aioo 






720 nc 


4,5 


3900 


CADMIUM 


1 




1 


5000 






(411 19 nc 






CARBON TETRACHLORIDE 


0,002 




0.002 


2500 






43 nc 


(0^8) 3.3 


10000 


CHLOROANE 


005 




0,06 


5000 






53 nc 


200 


0.29 


CHLOROANILINi, p- 




1.3 




5000 






(4401 210 nc 




1 1 


CHLOROBENZiNi 


0.002 




0.002 


2500 






10000 nc 


(32) 99 


40 


CHLOROFORM 


0.002 




0,006 


2500 






620 nc 


(031) 11 


330 


CHLOHOPHENOL, 2- 


0.1 




0,1 


5000 






1100 nc 




m 


CHROMIUM (Total) 


5 




71 
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TABLE D: COMPONENTS FOR MOEE SOIL REMEDIATION CRITERIA (SUB-SURFACE) - NON-POTABLE GROUNDWATER SITUATION - COARSE TEXTURED SOILS 




COAHSi TIXiyBEO SOUS 








INDUSTRIAUCOMMERCIAL CATEGORY {u^'9) 




MOEE 


MASS. 


ONT Soil 


'^*'''"9 II SubstrlJte Criteria | Soil CortlacI || Soil Leadiing (Mo<J. MASS,) 




CHEMICAL PARAMETER 


Soili MDL 


POL 


Bkird. 


Value II Value | Basis | S3 Risk || S./GW2 | S-/GW3 




CHHOMIUM pill ■• 




1.4 




SOW 






10000 nc 








CHROMIUM (VI) 


2.5 




25 


6000 






1100 tie 








OHHYSENE 


0,0S 




0.69 


5000 


.,..12 


ShifTtJt 






too 




COBALT 


2.S 




21 


[2500] 5000 






, {7200i 3400 m 








COPPER 


5 




85 


,|3S00J 5000 






!3400| 1600 rtc 








CYANIDE (Free} 


0.05 




0)2 


1000 






390 nc 




610000 




DIBENZO(a.h)ANTHRACENE 


0.1 




016 


5000 


73 


Shiaex 






140 




DIBROMOCHLOROMETHANE 


0.003 




0003 


500 






6T B 




930 




DICHL0R06ENZENE 1,2 (o DOB) 


0.002 




O.0O2 


soo 






46000 nc 


3000 


2300 




DICHLOROBENZENE 1,3- (m DC8) 


0,002 




0.002 


soo 






46000 nc 




23«) 




DiCHLOROBENZENE, 1,4- (p DCB) 


0.002 




00O2 


2500 






£30 « 


9200 


2400 




DICHLOROBENZiDINE, 3,3'- 




1,3 




5000 






2.7 e 




400 




ODD 


0.05 






5000 






n c 




780 




DDE 


0,01 






5000 






i» c 




15000 




DDT 


0,05 




1.4, 


SOOO 






89 c 


62 


2.0 




OICHLOROETHANE. 1.1. 


0.002 




0.002 


SOO 






40000 nc 


390 


2200 




DICHILOflOETHANE, 1.2- 


0.0)2 




0002 


2500 






61 c 


0.19 


460 




DiCMLOROETHYLElJE, 1,1- 


0.002 




0002 


2500 






9.1 c 


D.OT 


5200 




DICHLOBOETHYLEME, ClS-1 J- 




0.005 




500 


2.3 


TabteC 


5200 nc 




1700 




OICHLOROilHYLENE, TR ANS-1 ,2- 


0003 




0003 


2500 


4.1 


Table C 


\0OQi3 nc 




2100 




OICHLOROPHEhiOL, 2.4- 


001 




0.1 


5000 






[M) 44 nc 




370O 




DICHLOROPROPANE, 1,2- 


0.002 




0.002 


1000 






45 c 


0J3 


1300 




DilCHLOROPROPENE. 1,3- 


0003 




0,003 


2500 






1? c 


0.10 


63 




DIELDRM 


o.os 




0.05 


5000 






0.15 c 


2.2 


0.025 




DIETOYL PHTHALATE 




0.66 




5000 






1000000 nc 




0.71 




OIMETHYL PHTHAUTE 




0,66 




5000 






63000 nc 




0.7 




IDIMETHVLPHENOL, 2,4- 


0.2 




0,2 


5000 






4400 nc 




140 




DINITiROPHENOl, 2,4. 


0.2 




o,a 


5000 






[94] 44 nc 




4.1 




DINITROTOLUENE. 2,4- 




0.66 




SOOO 






e.8 




17 




DIDXIN / FURAM (ng TEQ / g soil)i • 


0.002 




0,007 
















iNDOSULFAN 


0.04 






5000 






[360] 170 tie 




0.29 





Version 1,0 



Appendix A. 2. 4 (83) 



TABLE D: COMPONENTS FOR MOEE SOIL REMEDIATION CRITERIA (SUB-SURFACE) • NON-POTABLE GROUNDWATER SITUATION - COARSE TEXTURED SOILS. | 


COARSE TEXTUflfD SOILS 


WDUSTHIAUCOMMERCIAL CATEGORY fuf/g) | 


MOiE 


MASS. 


ONT M 


Ctilimi SuteiutB Crtefia || Soil Ccmlad || Soil Lsadiing (Mod. MiASS.) 


CHEMICAL PARAMETER 


Sol IMDL 


PQL 


Bkgrd. 


Vakjs Valui | Basis || S3 Risk || S-/QW2 | S./GW3 


ENDRIN 


O.GS 




0.0S 


sooo| 




(151 6.9 nc 




0.014 


ETHYLBENZENE 


0.002 




0.002 


tm 






28000 nc 


.1300 


5800 


ETHYLENE DIGROMIDE 


0.004 




0004 


wo 






0066 C 


0.Q3? 


320 


FLUORANTHENE 


0.05 




1.1 


sm 






tlOOO nc 




840 


FLUORENE 


0,05 




0.12 


5000 






11000 nc 




^0 


HEPTACHLOR 


0.0S 




0.05 


5000 






O.M e 


0.S1 


0.1 S 


HEPTACHLOR EPOXIDE 


0.05 




O.OS 


5000 




1 Q.33 «| 


23 


680 


HEXACHLOR08EN2ENE 


0.01 






swo 






2M c 


130 


7300 


HEXACHLOROBUTADIENi 


0.01 






sooo 






39 C 


4.1 


460 


HCH-gantima 


0.01 






5000 






2.3 C 




049 


HEXACHLOROETHANE 


0.01 






5000 






47 c 


42 


18000 


INDEN0(1,?.3-aJ)PYflENE 


0.1 




0.38 


5000 


72 


smm 






70 


LEAD- 


. 10 




Iffl 


5000 












MERCURY 


0.05 




0.23 


mm 






|57) 27 nc 






METHOXYCHLOR 


0.05 




0.§5 


5000 






|300| 140 nc 




4.0 


METHYL ETHYL KETONE 




§.11 




2S00 






26000 nc 


38 


3$ 


METHYL ISOBUTYL KETONE 




005 




1000 






zmxi nc 


m 


e$ 


METHYL MERCURY 








5000 






ilS) 8.4 fsc 






METHYL TERT BUTYL ETHER 




0.05 




SOO 






2700 nc 


410 


41ft 


METHYLENE CHLORIDE 


0,003 




0.003 


2S00 




740 C 


1100 


110O 


METHYLNAPHTHALENE, i- {'h] 


0.O5 




0.29 


5O0O 




i440O] 2100 DC 


im 


1SO0 


MOLYBDENUM 


2.S 




2.S 


5000 






ISMj m nc 






NAPHTHALENE 


0.05 




0.09 


5000 






(4100J 2tLK) nc 


1300 


1400 


NICKEL 


2.5 




43 


5000 






msj xa nc 






PENTACHLOROPHENOL 


0.1 




0,1 


5000 






:■'%:•-,.■;■, .4i».^:t 


13000 


m 


PEIROLEUM HVOROCARBONS (pMlitie/diiSel) 










£000 


M0EE2 








PETROLEUM HYDROCARBONS (heas«y oite) 










mo 


M0EE2 








PHENAhJTHRENE 


0.0S 




0.69 


5000 


720 


Shl^ex 






m 


PHENOL 


0.1 




0,1 


2sm 






[28000] 13000 lie 


760 


390 


PQLYCHLORINATED BIPHENirLS ' 


0.3 




0.3 














PYRENE 0,05 1 




1 


5000 






8400 m 


1.3 
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TABLE D: COMPONIENTS IFOlH MOEE SOIIiL REyEDIATIONi CRITERIA (SUe-SURFACE) - NON-POTABLE GROUNDWATER SITUATION - COARSE TiEXTUREiD SOILS | 


mmm lE/mnm soils 


INDiJSTHIAUOOf.-'MLRClAL TATf nOPY |u*'g) | 


MOEE 


MASS. 


OHT Soil 


Ceiluig Suttitrtu'B Crterja 


Soil ConlBCl, II Soil Leaching (Mod. MASS.) 


CHEMilCAL PARAMETER 

- 


Sol iMOL 


POL 


Bkflrd, 


Value Vaius | l?dsis 


&3R» II S./6W2 1 S-/GW3 


SELENIUM 


1 




19 


(IBOOl 5000 






13100) 1400 nc 






SJLViEH 


0.25 




4; 


50-DO 






[210] no ric 






STYRENi 


0,« 




0I.0O2 


2500 






KiO c 


ift..: . ■ : (6.T):'ii 


840 


TEllBACHLOiROETMANE. 1,1,1,2- 




0,001 




500 






ia c 


;:t;i:;.:../:; ■ „«& 


3900 


TilRACHLOflOETHANE, 1,1.2.2- 


0.0(14 




o.w 


5600 






i4 i: 


..•■.;.ipa 


240 


TiTIWCHLOROiEmVLiNE 


0.002 




0,002 


2500 


04S 


Table C" 


llCfl .: 


{45) 240 


760 


THALUyill 


2.5 




2.5 


SOCK) 






ISJ nc 






TOLUENE 


0.002 




0.008 


2.500 






SbOO'D nc 


f:. .::,., ill 


4300 


TPH • reipr !o PtTliOLEUM IIYDROCARBOiNS 




















TRIChLOnC BENZENE 1^4- 




•0.66 




5000 






113001 620 n:: 


950 


770 


TRICHlOROETH/s^NL ),1 1 


ami 




0,«8 


500 


n 


Tabi^j ■;/ 


45000 nc 


720' 


8SC0 


THICHLOROFrHAhJE 1.1? 


o.wt 




0'jOO:2 


SCO 






12 c 


(1.7) eao 


2S'Xl 


TRIChLOROETIIVlFNi: 


0.OT4 




ami 


500 


a.t 


Tablfi C 


."il'J nc 


(2.31 21 


^.X-J.) 


TRICrUOnOPHL.NOL /4: 


0.11 




0.1 


5000 






22000 nc 




10 


TRICHLOROPHENOL 2,4,6- 


m 




01 


5000 






i2ti TK 


112000 


3200 


ymmmu 


s 




91 


5000 






|»10j 430 K 






VINYL CHLORIDE 


0.M3 




oooa 


500 






1.9 c 


().0S4 


100' 


XYLENES 


Q-mz 




0002 


2500 






i190000| 180000 nc 


4«0 


4100' 


2INC 


2S 




16u 


5000 






1100000) 47000 nc 






lELECTfllCAL CONDUCTIVITY (mSlOTli "" 


0.25 




0.5; 














CHLOHDiE • 


Q2S 




330 














NIIBATE • 


8 




§1 














NITRlIi • 


5 




61 














SODIUM ADSORPTION RATIO (SAR} - 






2.4 














SOOiUM • 


2S 


















c Canc-r R,sk nc Noncanrer Risk Ij 32 soil corilacl nsk yalufo'MiWig value shown m hfactccts rf greater Iha/i S3 rtsk value 








Soil crtericn is net a^^a.bL.le ( ) Value m Luackels is basod on nipatifig (tie .ndoor af cancer ri?k wncenlralKsn Ahich is bolo« the indoor air backgrouiKl coricenlranon used in the Maw approach 


+ t> 3 Ri5k Va'uedslerriiiiiijrj from numan ka1)Hoxift/c!aici cferrverf by MrsEC Slanclards Dev'?iopmtrit Branch ' • ' 


Mass dired sail contid fisl ualue (or C,r (III) was uWized as ths total Cr cmer-on At deplti, Iclal Cr is oi^srwhslrraigfy a (unrton o! Cr ,IW whereas Cr fVlj rionnalV «)nlr,bules very little to ttie total 




( 1.| 2 meltiyt nsphihaiena soil crrtarion is appticab'o tu 1 mettiyl naphthalene mh the projisior thai rt both are delected m Did soil the sum cl the tv o conceiit-ahons ca/irot eirep^i tha so 1 1 rflfPon 
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Appendix A.2.5: Table A Criteria ComponeEts = Medium/Fine Textured Soil 

(Surface/Fiill Depth) - Potable Groundwater Situatioii 



Version LO Appendix A.2.5 (86) 



TABLE A: COMIPONENITS FOR MOEE SOIL REMEDIATION CRITERIA (SURFACE/FULL DEPTH) - POTABLE GROUNDWATER SITUATION - MEDIUM/FINE TEXTURED SOILS | 


MEOIUiWFINE TEXTUBIP SOi|L 








AGRICULTURAL CAIEGORY (all depIlT;,) {u^'g) 


MOEE 


MASS. 


ONT Soil 


Cei'ngi 


Ecolojochy Cmsra 


Siibsliule Crrtstia Scil Csnuci 


Scil Leachhi (Mod MASS) 


Soilnd Air 


CHEMICAL PARAMETER 


SotI MDL 


POL 


Bkgrd 


Value 


MOEE 1 Neth C 


Value 1 Bas;s bl Hisk 


S-/GW1 


1 s-;qw2 


1 S /GW3 


MA 












ACENAPHTHEHE 


0.05 




005 


10OO 










1400 ne 


,. ,1S 




1300 




ACENAPHTHIYLENE 


0.05 




ooa 


IMt 










1000 nc 


130 




a40 




ACETONE 




01 




50-3 










3400 ne 


■■:.:■ ;..:'3.| 


SB 


38 


20OO 


ALDBIM 


Q.m 




005 


lOOtT 




035 






0',02i e 


0.08 


111 


69 


0.15 


ANTHmCENE 


i.os 




05 


1000 




iO 






5300 nc 


1500 




28 




ANITMOMY 


1 




1 


1C<KJ 


IS 








».A£mm 










ABSEHIC 


1 




u 


1000 


miMi^- 


















BAfllUMr 






190 


1000 


'0}'00 








37001 nc 










BENZENE 


a.oo2 




003 


500 




25 






35 c 


■^ • i|4 


f1.0) 580 


«J400 


(0.07) 12 


BENZO|a)AMTO:RACENE 


0:05 




U t 


1000 




40 


l?0 


ShIfTa. 




:,;:.■.. •* 




170 




BiENZ:0|a)PYREME 


0.05 




fl 1 


1000 




4r> 


tJl 


ShtTey 




9.0 


1700' 


1700 


4'90(ffli 


lENZOWFLUOftANTHEME 


o.os 




03 


1000 






12 


StilTeK 




18 




•640 




BEMZOtf.ih.i)PEHYLEiNE 


0.1 




0? 


toco 




w 


120 


ShlTTex 




53 




53 




BaZOWFLUOBANTHiNE 


OlOS 




(105 


1000 




.15 


12 


Sh'/T9X 




IB. 




3/ 




BfflYLUyyi 


0.5 




1i 


1000 


5 








37 c 










BIPHiENYL, 1,1. 




005 




1000 










1900 nc 


0.39 




4.3 




BISe-CHLOROCTHVLJETHER 




D.fi6 


5001 










12 c 


01 


1.1 


110 


0.13 


BIS(2-CHLOR0!SOPiROPViLjETHER 




0.66 




500 










19 C 


024 


:2S 


540 


OlgB 


BfS(2.ETHVlLHEXYI)!PHTHALATE 




Or;) 




iioeo 










130 C 


100 


ITOOO 


SOOi 


1M0M0 


80R0N (Availabte)' 










•,•-¥ 


















IROMODICHLOROMIIHIANi 




O.MS 




lOO 










14 c 


0.12 




1203 




IROiMOiFORM 


0.002 




0.M2 


500 










110 c 


0,1} 


120 


110O 


26 


BROMOMETHANE 


0'jM3 




0.003 


MO 










47 ne 


12 


50 


riooo 


0.U7 


CADMIUM " 


1 




1 


lOM 


4 








- 14 nc 










CARBON TCTRACHLOftlDi 


■0,002 




0.M2 


w 










6.8 c 


1.0 


(1.8) 20 


10000 


(0028) 0.4) 


CHLOflOANi 


005 




0.05 


1«M0 










01.99 c 


51 


200 


0.29 


ia 


CHLOROANIUME, p- 




...,.„,,, J 




110 










130 nc 


3 




1 I 




CHLOROIBMZiNE 


0.002 




002 


500 




30' 






670 nc 


2,4 


(300) 620 


40 


(4.4) 11 


CHLOROFORM 


0002 




0006 


5001 










140i c 


0,1 J 


11.3) 711 


330 


(0.024) 1.7 


OHLOHOPHEHOL. 2- 


01 




1 


1000 




tO' 






S5 nc 


0.0055 




soo 




CHHOMIOM (Total) 


5 




67 


10O0 


1000 
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TABLE A: COMPONENTS FOR MOEE SOIL REMEDIATION CRITERIA (SURFACE/FULL DEPTH) • POTABLE GROUNDWATER SITUATION ■ MEDIUM/FINE TEXTURED SOILS | 


MEPIUM/FIKE TiXTURED SOIL 






AGniCULTURAL CATiGORY (all deplhs) (ujfg) | 


MIOEE 


MASS. 


om Soil 


Ctiling || Eeolexfeity Criliria || SBbsBuis Criliila || Soil Cgnlad 


1 Soil Leadiing (Mod, MASS.) 


1 SoiMnd Air 


CHEMICAL PARAMETER 


Soil MDL 


PQL 


BIsgrd, 


Value II MOEE | Nelh. C | Valua | tosis || SI Risk 


1 S-/QW1 1 S./GW2 1 S-/GW3 


1 S/IA 




1 


CHROMIUM (III) 




1.4 




10OO 




230 




47000 m 










CHROMIUM (VI) 


2.5 




2.S 


tooo 


10 






m m 










CHRVSENE 


0.05 




o.te 


1000 




4i 


:::-y"',n 


ShlO-sx 


17 




too 




OQBALT' 


£.5 




19 


10OO 


90 






2700 nc 










COPPER* 


5 




S6 


lOOO 


m 






1100 nc 










CYANIDE (Frss) 


0.05 




0,12 


100 








100 ife 


1000000 




6t0«0 




DIBENZO(a,hjAf^HRACENE 


0.1 




0.15 


1000 






u 


smm 




110 




140 




DIBROMOCHLOROMETHANE 


0.0O3 




0.003 


100 










10 c 


:, M« 




930 




DICHLOROBiNZENE, 1,2- (o-DGB) 


0.TO2 




0,002 


100 




30 






3000 nc 


■ .^.w 


15000 


2300 


280 


DICHLOROBENZEME, 1,3- (ro-DCBj 


0.002 




0,002 


100 




30 






SOCO nc 


190 


15000 


2300 




DiCHLOROilNZENE, 1.4- (p-OCB] 


0.002 




0,002 


soo 




30 






37 c 


■ O^fS 


13000 


240O 


880 


DICHLOROBENZIDWE, 3,3'. 




■ •:, w 




1000 










0,5t c 


21 




400 




ODD 


0.05 






1000 










2,2 c 


3900 




780 




DDE 


0,01 






1000 




4 






1.6 e 


22000 




15000 




DOT 


0.05 




0.12 


1000 




4 






t.6 e 


1200 


14 


2.0 


470 


OICHLOROETHANE, 1,1- 


0.002 




0.002 


too 










2600 nc 


,::„,„..;■. 3J 


2200 


2200 


13 


DICHLOROETHANE, 1.2- 


0.002 




0.002 


500 




60 






9.6 c 


0.05 


1,0 


460 


U» 


OICHLOROETHVLENE, 1,1- 


tmi 




0.002 


500 










1.4 c 


§,72 


0.42 


5200 


o.oo»s 


OICHLOROETHYLENE, CiS-1,2- 




0.005 




too 










340 nc 


:. ,.2J 




1700 




DICHLOROETHYLENE. TRANS-1.2- 


1.003 




0.003 


500 










670 nc 


■ 41 




2100 




DICHLOROPHENOL 2,4- 


0.01 




0.1 


100 




10 






41 nc 


/•/v.... M 




3700 




DtCHLOROPROPANE, 1,2- 


0;002 




0.002 


too 










7.9 c 


0.13 


1,S 


1300 


0.03S 


DtCHLOHOPROPENE 1,3- 


0.003 




0.003 


500 










3.0 c 


0.04 


0J2 


63 


0.015 


OlELORIN 


\-:::'^^;:m 




0,05 


1000 




4 






0.02S c 


0,025 


14 


0.025 


0.21 


DIETHYL PHTHAU^TE 




0.66 




1000 










44000 nc 


130 




0.7t 




DIMETHYL PHTHALATE 




0.68 




1000 










39000 nc 


1200 




0,7 




DIMETHYLPHENOL, 2,4- 


0.2 




0.2 


1000 










380 nc 


0.»4 




140 




DINITROPHENOL, 2,4- 


02 




0.2 


1000 










38 nc 


012 




4,1 




DINITROTOLUENE, 2 4- 




:-'mM 




1000 








11 c 


0004 




17 




DIOXIN / FURAN (ng TEQ / i Mil) 


0.002 




0.007 








0.01 


CCME 










ENDOSULFAN 


004 






1000 








140 no 


.:,.,. m 




0,29 
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TABLE A; COMPONENTS FOR MOEE SOIL REMEDIATION CRITERIA (SURFACE/FULL DEPTH) ■ POTABLE GROUNDWATER SITUATION - MEDIUM/FINE TEXTURED SOILS | 


MEWUMfflfli: TtXTyRiP SOili 




AGRICUnURAL CATCGORY (all Jcpihs) (uij'g) 


MOEE 


MASS 


ONI Soil 


Ceiling Fcoloxicity Crieria 


Subsltole Crteria Soli Contaei • 


Soil Lea(*h3 |MM. iMASSJi 


Soilflnd Air 


CHEMICAL PARAMETER 


Soil MDL 


PQL 


agrcf 


Value MOEl [ Noth C 


Mm 1 Basis SI Risk 


S-/QW1 1 S-/GW1 1 S-/QW3 


S/IA 








_J 1 L , 


ENDIHIM 


o.os 




05 


IDOO 




006 




5 9 K 


56 




0.014 




ETH-YLBENZiNE 


0.002 




0.002 


500 








2300 iir 


<iM 


5800 


5800 


360 


EfHIYLENIE DIfinOMIDE 


0.0W 




0,004 


IM 










001 c 


0O12 


0.24 


320 


0.0Q7 


FLUO'WWTHEME 


§.,05 




0,24 


1000 




40 






910 nc 


840 




840 




FLUOnENE 


O.OS 




0l05 


1000 










910 K 


340 




350 




HEPTACHLOR 


0!:0S 




O'.OS 


1000 










1? c 


11 


5.8 


015 


^m 


HEPTACHiOR EPOXIDE 


0.05 




■0.05 


1000 










006 C 


« 


140 


680 


i. 1 


HiXACHLOftOBlENZENE 


OjOI 






1000 




30 






0.46 c 


200' 


780 


7Vj{j 


11 


HilACHLOiROaUiTAOimE 


OuOl 






1i» 










69 c 


2.2 


27 


460 


0.4 


IHEXACHLOROCYCILOHEXANE, QAMMiA 


0.01 






liWO 




2 






0.41 c 


2.S 




4S 




IHEXACHLOlROETHANi 


OuOl 






m 










63jc 


8,5 


260 


laoo 


39 


iWDEN0<1.2.3-aJlPYREME 


0,1 




0.11 


torn 




40 


:k- ■■;. 11 


ShlTex 




53 




?0 




ILIEAD 


10 




55 


liDM' 




2M 


'.■M 


MOLE I 












MERCynY 


0.05 




0.18 


1OT 




10 




13 nc 










MEmiOKYCHLOR 


0.05 




0.0S 


1000 








no nc 


i2&:«o 




40 




METOYl ETHVl KETONE 




0.1 




500 










200013 '\c. 


0.2? 


38 


J» 


1800 


MiETHYiL ISOeUTYlL KETONE 




0.iS 




100 










f/OO nr 


o.4e 


68 


69 


62 


METHYiL MBHCURY 








1000 




10 






S,« K 










iMETHYL TERT BUTYL ETHER 




0,05 




100 










I7fj nc 


5.7 


410 


410 


ISO' 


METHYLENE CHLORIDE 


0;003 




0003 


soo 










i;xi c 


1,1 


11« 


1100 


320 


MEmYLNAPHIHALBNi, 2- ("14 


OuOS 




005 


I'D-Xt 










t.'J0O nc 1 U 


16W 


1600 


290 


MOLViDENUM' 


2.5 




?'6 


IlKW 


5 








170 nc 










MAPHTHW.ENE 


0.0S 




O05 


100 




40 






I3;y; -,r 


4.e 


3500' 


140C 


1:30 


NICKEL 


25. 




i3 


1000 


£00 








310 nc 










PENTACHLOROPHENOi 


0.1 




i 


1000 




5 






G9 c 


160 


37'000' 


680 


1206 


PETROLEUy HYDROCARiONS (gasolhe/cltesel) 














100 


MOEE 2 












PETROLEUM HiVOROCARBONS (heavy oils) 














1000 


MOii 2 












iPHiNANrafliENE 


0:05 




0i.19 


1000 




40 


120 


ShlfTei 




WO 




ISO 




PHENOL 


0.1 




0.1 


500 




40 






110MI nc 


64 


7S0 


390 


46000 


POLYCHLORINATEO iiPHINVLS 


0.3 




0.3 






OS 


CCME 












PYBiENE 


0:05 




0.19 


1000 


' 







680 nc 


500 




U 
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TABLE A: COMPONENITS FOR MOEE SOIL REMEDIATION CRITERIA (SURFACE/FULL DEPTH) - POTABLE GROUNDWATER SITUATION - MEDIUM/FINF TFMTIIiRFin snil fi | 


MiDiUM/FINE TEXTURID SOIL 


AGRICUlTUri«,L CATEGORY (all depttisj (yg^g) 


MOEE 


MASS 


ONTSoil 


Cailiig tcoto)(icfly Crterta 


1 Siubsliluto Criteria 


Soil Contact: || Soil Leaching fMlodl. MASS..) 


1 SoiWod Air 


CHEMICAL PARAfylETER 


toil MDL 


POL 


Bkgrdi 


Value MOlE | Nelti C 


1 Value 1 'Basis 


SI Risk II S-/GW1 1 S-/GW2' | S-/G,W3 


1 SflA 










SELENIUM 


1 




14 


1000 


2 








3M nc 










SILVER 


25 




35 


1000 


IS 








38 nnc 










STYiRENE 


0002 




0.002 


bOO 










IB c 


1.7 


(42) 'i'S 


840 


ftJO) 2.1 


TEIHACHLOflOeTHAMi, 1.,l.t,2. 




0,005 




m 










36 


39 


2,S 


3SO0 


009 


TiTRACHLOROEfHANE. 1.1,2,2- 


OuMI 




0,004. 


5» 










0.47 e 


0,01 


1,4 


240 


(MT 


TETRACHiOROElHiYLENi 


O'.MZ 




iO,CMi2 


Mi 




60 






170 c 


0,« 


i(2ao| i6e« 


760 


(4 3) 25 


THALUOM 


2.S 




2.5 


ITO 










4.1 nc 










TOLUENE 


O'.wa 




0.002' 


500' 




150 






6100 nc 


a.i 


3ZM' 


4^300 


5S 


TIRH ■ relir W PETROLEUM HYDROCAiBOMS 




























TBICHLOROBENZENI. 1,2.4- 




0.68 




1000 




30 






.37iJ nr 


no 


mm 


770 


fj 


TBICHLOfllOiiraANE, 1.1,1- 


0,002 




0,008 


100 










som nc 


3t 


4400 


B500 


87 


THICHLOROETHANE. 1,1,2. 


o.Ma 




0.«2 


100' 










23 c 


O.SS 


(11) 2SO0' 


?.m 


(0 21) 103 


THICHLORO'ETHVLENi 


0,004 




0U004 


100 




60' 






67 nc 


3 9 


(14)1 130 


3900 


(O.jaj 26 


THICHLORO'PiHENOL, 2,„4.5- 


0.1 




0.1 


1000 




10 






1900 nc 


35 




10 




TRICHLOHOPHENIOL ;2.4.8- 


0.1 




0,1 


\!y<o 




10 






.:•? c 


r(,$6 


17000 


3200 


1100' 


VAMAOIUM' 


5 




91 


1000 


m 








470 nc 










VINYL CHLORIDE 


oms 




0.003 


100 




m 






29 


33 


0,25 


too 


CiMi 


XYLENES 


0',W2 




0.002' 


500 










61000 nc 


JS 


2900 


4100 


53 


ZINC 


25 




•SO 


1000 


m 








16000 nc 










ELECTRICAL CONDUCTIVITY {m&m} 


ois 




0.47 




0.7 


















CHLORIDE- 


iJS 




58 






















NITRATE"" 


5 




40 






















NITRITE- 


5 




« 






















SODIUM ADSORiPTIOiN RATIO i|SAR|i 




1 




5 


















SOOIUM"" 


2! 
























c Cancer Risk nc Noncancuf RisJf 










+ IS-1 Risk Valuo deiemmsd iwrn hjiTian healtli toxcity data dawed by WOI t b'^nJard Dsveiopmani Branch slaft 


MOEE Soil Clean up Gurialma (SLUG) (or boron is based on a ho! v-alsr svlfart and was developed by MOEE Slandafds Davolcpmenl Biaitdi slaK 


MOFE Soil CIcan-uB Gindsline (SCUGj lor cainnuiii [coaia lejrtured soilj is based on human health, bui li appliod hare for Ihe pmleclKm ol grajmg animals ■"" Soil eritafioni is ml arailable. 


( ) i/alua in bra.:J<sls is based an mealing the iridoor air wneer ruA wnceiiltaiion which k below Iha indoor an background conctmrralion used ii the Mass appro?c)i 


( 1-) 2 meuiyl rnphthiler's soil ciitenon is applicable to t methyl naphthalene wrih the proflsw that il both are delected m the soil, the ium ol Ihs two conronlnltons cannot e«oed the soil criterion 
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TABLE A: CO-MPONENTS FOR MOEE SOIL REMEDIATION CRITERIA (SURFACE/FULL DEPTH) - POTABLE GROUNDWATER SnUATION - MEDIUM/FINE TEXTURED SOILS 


MEOWM/FINi TiXTUREi SOIL 


RESlDFN f IAb'P/-nKLANO CAT EGORY i-j^'g) 


UOEi 


MASS. 


om Soil. 


Celling || Ecotoxerty Criteria Subsliluse Cflteii;) Soil Conlad 


Soil Leaching (Mod MASS i 


SsiWfid Aif 


CHEWIIC* PftHAMETER 


Soil MOL 


PQL 


Bkgrdi, 


Value II MOEE | Math C \'ihi6 | Eiiss Si Risk 


S-/GW1 1 S'GW2 1 S/CW3 


S'iA 


ACENAPHTHENi 


0.C5 




0:07 


1000 








UOO nc 


15 




noo 




ACEN'APHlHYLENi 


0.05 




0.08 


10O 










iCI-O nc 


i,rj 




840 




ACETONi 




0.1 




500 










3400 nc 


3.E 


Si 


38 


fOOO 


ALDRINI 


005 




0.0S 


liiooi 


OSS 






00?6 c 


03 


11 


69 


15 


ANTHRACeNE 


ooa 




0.16 


I'OW 


40 






5300 nc 


1500 




2fl 




ANTIMONY 


1 




1 


row 


25 








n ne 










mSENIC: 


1i 




17 


lOOO 


Z'-'-'.yDM. 


















lARIUMi" 


2.5 




210' 


1000 


?'-:'':ili'.- 








3700 nc 










BENZEMIE 


0.002 




0.002 


SCO 




i5 






35 c 


0J:4 


p.oi sao 


2400 


(0,0i7| 12 


iENZOIaJANTHftACiiNE 


0.05 




0,74 


lOWJ 




io 


l?0 


S'll'Tc-K 




$.6 




170 




BENZO|a)PYRENE 


0.05 




i.49 


1000' 




■iO 


u 


SiilTtiit 




S.O 


1I70O 


170O 


49000' 


aiENZOfbJFl'UOflAINTHEME 


OjOS 




0A7 


lOOOi 






IS 


Sh\!TBx 




IS 




640 




!BENZO|g.!i,i)PfR¥LiNE 


0.1 




0.68 


1000' 




40 


120 


ShtTex 




53. 




53 




BENZO(k)FLU0iRANTHENE 


O.ii 




0.48 


1000 




40 


12 


Shm< 




18 




37 




BEHYLLiUM. 


0.6 




1.2 


1000 


s 








037 c 










BliPHEMYL, 1.|. 




05 




IMO 








1900 nc 


0.39 




4.3 




BiSia-CHlOBOiTlHYLJiEmER 




0.«€ 




500 










12 c 


00! 


1,5 


110 


0.13 


BIS|2-CHL0R0IS0PR0PYL)ETHiEft 




0.6S 




;>-oo 










1.9 c 


024 


St 


640 


0.85 


BtS|2.EmYLHEXVL)PHllHALATE 




066 




lOO'J 










130 ic 


100 


110O0 


SM 


1000000 


aOfiON (Availableli- 










1.S 


















BnOMOBICHLOnOMOHANE 




0.005 




IM 










14 e 


0.11: 




isoo 




BROMOFORM 


OjM! 




0.002 


SOD' 










110 c 


, ■ . 0.11 


120 


1i 1.100 


2'.6 


BRQMO'M ETHANE 


0jW8 




0.003 


a»' 










47 nc 


12 


20 


39iX! 


0.37 


CADMIUM 


1 




1 


1I0O0' 




12 






114 m 










CABBOM TETRACHLORIDE 


0,002 




0,«2 


500 










6.8 


1.0 


(t.e) 20 


iOOOO 


{0.028} 0.41 


CHLORDANE 


005 




0.05 


tooo 








ms c;|! 


51 


,2001 


0.29 


IB 


CHLOROANILlWi, p- 




::y ■■■:■:;:: -M 




TOO 










130 nc 


0.3 




1,1 




CHiLOROiiNZiNE 


002 




0.002 


1500 




30 






670 nc 


2.4 


(:2») 620 


40 1 (4 4) 11 1' 


CHLORQFOflM 


0002 




0.006. 


m 








140 c 


0,13 


(1.3| 71 


330 


(0.024) 1,7 


CHlLOflOPHiENOL. 2- 


w 




Oi.l 


1000 




10 




95 fic 


0,0055 




BOO 




CHBOMIUIVI (Total) 


s 




71 


1000 


100O 
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TABLE A: COMPONENTS FOR MOEE SOIL REMEDIATION CRITERIA (SURFACE/FULL DEPTH) - POTABLE GROUNDWATER SITUATION ■ MEDIUM/FINE TEXTURED SOILS ] 


MEDIUWFINE TEXTURED SOIL 


RESIDENTIAUPARKLAND CATEGORY {ug!g) ] 


MOEE 


MASS 


ONT Soli 


Ceiling Ecoioxicily Criteria Substiluts Criteria Soil Contact Soil LiachKg (yodl IMASS.) || SmVM Mr 


CHEMICAL PARAMETER 


S.3il MDL 


POL 


BKgrd 


Valus MOEE | Netti C Value | Basis SI Risk S-/0W1 | S-/GW2 || S-/0W3 | WA 


— 1 


CMiROMIUM (III) 




1.4 




1000 




230 






47000 nc 










CHROMIUM (VI) 


25 




2.5 


1000 


1Q 








180 ne 










CHRVSENE 


005 




o.Bg 


1000 




40 


12 


ShlfTBx 




n 




100 




COBALT' 


25 




21 


1000 


m 








2700 nc 










COPPER* 


5 




85 


1000 


m 








1100 nc 










CYANIDE (FiflB)i 


005 




0,12 


100 










100 nc 


1000000 




610000 




DIBENZO{a,h|ANirHIRACENE 


01 




0,16 


1000 






u 


Shin as 




110 




140 




OIBROMOCHLOROMITHANE 


0003 




OjOOS 


100 










10 c 


COS 




930 




OIOHLOROBENZENE. 1!,2- (o-DCB) 


0002 




0,002 


100 




;iO 






3000 nc 


0^ 


15000 


2300 


280 


OlCHLOROBENZiNi. 11,3- (mOCB} 


0002 




0.002 


10® 




30 






3000 nc 


190 


15000 


2300 




DICHLOROBENZENE, M- |p-DCB| 


0002 




0.002 


m& 




30 






37 c 


0,32 


13000 


2400 


880 


DICHLOROBENZIDINE. 3,3'- 




>3 




1000 










051 c 


21 




400 




DDD 


',■05. 






1000 










25 e 


3900 




780 




DDE 


01 






1000 




4 






1.« c 


22000 




1SM0 




DDT 


005 




14 


liOO 




4 






i,6 e 


1200 


64 


2.0 


470 


DICHLOROETHANE. 1,1- 


002 




0.002 


too 










2600 nc 


3.0 


2200 


2200 


53 


DICHLOROETHANE. 1,2- 


0002 




0.002 


500 




60 






9.6 C 


0.05 


id 


460 


0.034 


OlOHLpROETHYLENE, 1,1- 


0002 




0.002 


500 










1.4 c 


0,72 


0.42 


5200 


o.ooes 


OICHLOnOETHYLiNE.CIS-1,2- 




0005 




too 










340 nc 


3.3 




1700 




DICHLOROETHYLENE, TRANS-1 ,2- 


0003 




0.W3 


500 










670 rw 


4.1 




2100 




DICHLOROPHENOL, 2,4- 


001 




0.1 


too 




10 






41 nc 


0,3 




3700 




DICHLOnOPROPANi. 1,2- 


0002 




0.002 


loi 










7.9 c 


013 


1.5 


1300 


0.035 


DICHLOBOPROPiNI. 1,3- 


0003 




0,»3 


soo 










30 C 


004 


0.62 


63 


0.01$ 


DIELDniN 


0.05 




0.05 


1000 




4 






0OZ8 c 


025 


14 


0.025 


021 


DIETHYL PHTHALATE 




066 




looi 










44000 nc 


130 




0.71 




DIMETHYL PHTHALATE 




066 




vm 










39000 nc 


1200 




0.7 




DIMETHYLPHENOL, 2,4- 


02 




0.S 


1000 










380 nc 


0.»4 




HO 




DINITROPHENOL, 2.4- 


02 




0.2 


10OO 










38 nc 


0.12 




41 




OINITROTOHJENE, 2,4. 




0.M 




1000 










1.1 c 


0.004 




17 




DIOXIN / FURAN (ng TEQ / 1 soil) 


0002 




0007 








1 


COME 












ENDOSULFAN 


004 






1000 










140 ic 


Ml 




0,29 
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TABLE A: COMPONENTS FOR MOEE SOIL REMiEOIATlON CHITEIRIA (SUIRFACBFULL DEPTH) • POTABLE GROUNDWATER SITUATION ■ MIEDIUWFIINE TEXTURED' SOILS || 


MEDIUMffIHE TEMTURiED SOIL 


BESIDEMflAiLfPAB:Kl AMD CATEGOFfV (ii^g} | 


Mocr 


MASS 


ONT Soil 


Ceiling 


EcolfWKit/ CrSflna 


Subslilulii Crtairia 


Soil CcLitact Soil Ltaching (Mod. MASS.) SoiWInd ,Air 


CHEMICAL PARAMETER 


SojI MDL 


PQL 


Bkgfcl 


Valus 


MOEF 1 Nelh C 


¥alu8 1 Basis 


S1 i1k>!( S-/GW1 1 S./GWZ 1 S-/GW3 SflA 








EMBRiM 


0.05 




0,05 


1000 1 


00<) 






5.9 ne 


0.56 




0.OM 




ETHYLBENZBNE 


0002 




0.002 


500 










2:300 no 


,"■,.■„■■„■« 


5800 


5800 


360' 


ETHYLENE OlinOMlDe 


004 




0.004 


100 










0.01 c 


i,01 


€■.24 


320 


;- «7 


FLUORANTHENE 


005 




1.11 


1000 




40 






910 K 


840 




840 




FLUOflENE 


OOfi 




0J2 


liOOO 










910 nc 


,; 340 




3S0 




IHEPTACHILOR 


0.05 




. 0.05 


now 








12 c 


11 


6.8 


15 


O.OM 


HflP lACHLOr^ FPOXIDE 


0.09 




0,05 


1000 










006 e 


1-2 


1i40' 


880 


2.1 


KFXACHLOROBE.NZrNE 


O.Oli 






1000 




30 






U« i 


200 


780 


7300 


11 


H.EXACiiLOPOBUlA0iE-.NF 


0.01 






TO 










•o y c 


2.2 


27 


460 


0,4 


HF y,Ci iLOROC tC LOHLXAfJ l, GAMMA 


OijOI 






IMOi 




2 






0.4 i C 


2.5 




0.49 




HEXACHLOROC THANE 


QijOI 






lOfli 










6 3 fic 


8.5 


260 


18'30 


3.9 


IN0ENQ(1,2.,l-c-(i}PYRFNF. 


0.1 




0.38 


lOMi 




40 


1Z 


ShlTsx 




53 




/(J 




LEAD' 


10 




120 


1«0i 




200 


200 


MOEE 1 












MERCUBY 


0.05 




01.23 


1000 




10 






13 nc [ 








METHOXYCHLOB; 


0.05 




O'.OS 


1000' 








no ns 


1 SCO'S 




4.0 




METHYL ETHYL KETONE 




0.1 




500 










:;oooC' n^ 


0.27 


311 


38 


1800 


METHYL ISOBUTYi KETONE 




0.05 




too 










170O ru. 


0.48 


8S 


69 


62 


METHYL MEHCURY 








lOOO 




10 






6.8 nc 










MiTHYiL TERT BUTYL ETHElH 




0.05 




!00 










170 r.r 


SJ 


4110' 


4i0 


150 


if THYLENE CHLORIDE 


0,.M3 




omt 


500 










120 c 


1.1 


1100' 


1100' 


320 


METHYLNAPHlTHALENE !• I'H 


0.05 




0,29 


. 1000 










1300 r.r 


i2 


leoo 


1600' 


aso 


uQLmmmw 


t,5 




2.5 


1000 


40 








1/0 r-" 










MAPHTHALEME 


OuOS 




0.09 


100 




40 






1300 f\r. 


i$ 


3500 


1400 


130 


MICKEL 


25 




43 


1000 


200 








310 re 










PENTAOHLOROIPHENOL 


0.1 




0.1 


10O0 




S 






6J c 


tto 


37000 


680 


1200' 


PIETROLEUM HYDflOCAniONS {psolhe/diesel 














100 


MOEE ;' 












PETROLEUM HYDROCABBONS (heavy oils) 














1000 


MOFE 2 [ 










PHiNANTHRENE 


0,05 




0'.69 


1000 




40 


120 


SfiHex 




720 




1:50 




PHENOL 


0,1 




0.1 


500 




40 




llOiXJ lit; 


m 


710 


3'90 1 46000 


POLYCHLORINATED ilPHENYLS 


0.3 




OJ 








5 


CCME 






III 


iPYRENl 


a.o§ 




1 


1000 








680 nc 


500 




- ''•'i 
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TABLE A: COMPONENTS FOR MOEE SOIL RE 


\(JEDIATION 


CBITERIA (SURFACBFUILIL DEPTH) - POTABLE GROUNDWATER SITUATION •= yEDIUM/FINli TEXTURED SOILS | 


MIPiyWFINE TEXTURED SO'IIL 






iliSlDENTIAL'PAPKI AND CATEGORY (i^'g) | 


MOiiE 


MASS. 1 ONT Soil 


Ceiling 


CcoloxKity Cmaria 


Subilitule Criteria 


Siii Corlac* 


Sell Lsadiing (Mod MASS ) 


1 SoiKndl Air 


CHEIMICAL PABAfJIETiER 


Soil MOL 


PQL 1 ffl(grd 


Value 


MOEC 1 Neln C 


Val'ie 1 Basis 


Si Risk 


S'GWI 1 S/GW? 1 S GW3 


1 mk 


SELENIIUM 1 1 


1,f 


lOOO' 


10 








3» nc 










SILVifl 


0.25 


0.42 


tooo 


25 








98 nc 










SWRENE 


0.002 


•0.002 


5M 










16 c 


i.r 


{4211 99 


fl.10 


Sioji 2.a 


TETiACHLOROETHIANE. 1l,t,1,2- 




0.005 




\m 










3e r 


39 


2.9 


.3;}00 


. 0','M 


TiiTRACHLOROiETHMME, 1,1 ,2.2- 


0.004 




O.00!4 


frOO 










0.4? c 


0.01 


1.4 


240 


O.'043 


TilRACHLOROIETHYlENI 


0.M2 




0.002 


eiVJ 




6b 






t?-^ r 


045 


(28Qli 1500 


750 


(4.3) 25 


THALUUM 


as 




2.5 


1000 










*.l IB 










TOUUHENE 


O'JlDOl 




0.002 


500 




liM 






6100 nc 


2.1 


32001 


4300 


IS 


TPH . :f»I«:r to PETROLEyiiy HYOROCARBONS 




























THCHLOflOSENZEME, 1.2.4- 




MS 




10OO 




30 






370 nc 


110 


m» 


770 


88 


TRICHLOiROnMANE. 1,1,1- 


0.002 




OjOOS 


too 










30CO nc 


M 


44001 


BMO 


87 


TRICHlOHO'iTHANE, 1,1.2- 


0.002 




OU002 


100 










2.3 c 


c..2a 


(111 2900' 


29(X) 


(0 211 too 


TRlCHiOROETHYLENE 


0.004 




Oj004 


too 




60 






07 no 


39 


{14.| 130 


3900 


(0.28) 2J 


TiHlCHLOROPHENiOIL, 2,4,5- 


0.1 




0.1 


1000 




m 






i900 re 


%1 




10 




TfflCHLOROPHiEMOL 2.4,6- 


0.1 




0.1 


1000 




to 






•i% c 


0.66 


17000 


3200 


1100 


VWADIUM' 


5 




91 


1000 


250 








470 nc 










VIN¥L CHLORIDE 


o.ora 




0.003 


tOOi 




60 






029 c 


0.38 


'0.2S 


too 


9.iMI 


XYLENES 


O'.OOg 




0.M2 


5Mi 










G10O0 nc 


25 


SWO 


^lOO 


53 


ZINC 


as 




liO 


1000 


aoo 








leocfl nc 










ELECTRICAL COHDUCTIVITY (mS/oii) 


0.26 




0jS7 




0,7 


















CHLORIDE" 


0.25 




Mi 






















MITRATiE" 


5 




11 






















NITlRITE" 


5 




61 






















SOOilUM ADSOflPTION RATIO' (SAB) 






24 




5 
















SODIUM" 


25 




























+ SI Ri;k Value dBiermmBd (roni hunran health loxicity dala demsd by MOEE StaixJards DsvSloprieni Brandi slaH 


MOfcE Soil Clean up Gurieline rSCUG) fof fwron is bassd on a hoi waler extract and w^s devaloped by MOEE Sl^ndards De>ffiVVirt«fil Branch start 


[ ) Vnliie m brackets is based on rpealing the indoor an cancer risk concenlralcn w1i«h is bekiw liie indoor air badground conrenii-al^jn used m the Mass approach 


( 1 ) 2 mmhyl naptilhalena soil cfi-anon is applicablo to 1-nielhyl naphllialeiia wUh Ina piovH-ion thai i( both are delected vt soil, t'le sum of the \m concenira'ioris canrol sjicsed the &diI crr'eriori 
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TABLE A: COMPOMENTS FOR MOEE SOIL REMEDIATION CRITERIA (SURFACE/FULL DEPTH) - POTABLE GROUNDWATER SITUATION - MEDIUM/FINE TEXTURED SOILS 


ME DIUIffiFINl TEXTyRED SOII. 


INDUSTRIALfCOMMERCIAL CATECOnV (ug<a) | 


MOEE 


MASS. 


OUT Soil 


Oeiliig Eootoxirny Crrtafa Substrtuis cmeria 


1 Soil Contart 


SofI Leachaig (Mod MASS ) 


1 SoM'nd ,Air 


CHEMICAL PARAMETEiR 


Soil MDL 


PQL 


Ikgrd. 


ViIuB iOEE 1 NeOi C Value | Bas^ | S2 HsA 


&/GW1 1 S/GW2 1 S/G/V3 


1 mh 








ACEMAPHWENIE 


0.(J5 




0,07 


2500 








3600 PC 


...- ts 




1300' 




ACEMAPHIIIHYLENE 


0.05 




0'.08 


2500 








?70Ci PG 


'..-1110 




MO 




ACEIONE 




0.1 




too© 










110OO nc 


M. 


51 


S..8 


2000 


himm 


0.05 




OyOS 


2500 




0.31 






04 c 


0:08 


11 


6« 


0.15 


ANTHRACENE 


005 




0.18 


2500 




m 






130OO nc 


1500 




;lf 




AI-JTIMOW 


1 




1 


2500 


50 








M K 










AJRSENIC 


1 




17 


2500 


,.::;;%#:* 








1 








BARIUM' 


2.5 




210 


2500 


m0im 








8700 nc 










BENZENE 


0.001 




0.B02 


1000 




25 






S3 e 


0J4 


(3,0) m& 


2400 


(0.07) 12 


BENZO|a}ANTHRAC!ENE 


O.0S 




0.74 


2500 




■ilJ 


190 


PtiVTss 




■■^'W 




I7'0 




BIENZOi|a|PYRBN£ 


0.05 




0.4S 


2500 




40 


l.i 


Siii'ffc. 1 II 9.0 


1700 


1700 


490OQ' 


IBENZOWFLUORANTHENE 


O.iQS 




047 


2500 




If 


SiUTex 




. . ,« 




§m 




BEN20(i.hvi)PEHYLiNE 


0.1 




068 


2500 




«] 


IMi 


Simox 




53 




.53 




BEMZO(k|FLUO:RANTH:ENE 


0« 




O.-SS 


2500 




40 


191 


Shl'Iflx 




18 




37 




BEBYLLiyy 


05 




U 


2S00 


w 






085 c 










BiPHENYL, 1,1. 




05 




2500 








6600 re 


0,89 




4,3 




BISfZ-OHiOROiETHYLJETHER 




0I5S 




1000 








016 C 


001 


1,5 


110 


0:13 


BIS(2.CHiLOR01SOPR0P¥L)ETHii 




o.sa 




1000 








1 26 e 


0024 


as 


540 


0,15 


BlS(2.eTH¥Lll:EXYL)PHTHAUTE 




Ofifi 




2.™ 










330 c 


100 


110001 


500' 


10OOO0O 


iBORON CArailaMtli* 










2 


















IBOMODICHLOROMETOANC 




0.005 




500 










25 C ; . 0,1.2 




1200 




IROMOfOfiM 


0:00.2 




OWE 


lOMi 










190 c :■,, -zm. 


>20i 


tlOO' 


is 


ibomom:ethane 


0:003 




cooa 


1000' 










150 inc 


12 


20' 


3»0 


0,37 


cadmiuim; 


1 




1 


2500' 




■i2 






41i nc 










CARBON TETBACHLOiRIDE 


O'.i0O2 




0.002 


1000 










. 112 c 


1,0 


(1.8) 20 


lOOW 


(002B) 0.41 


CHLOiDANE 


0.05 




OyOS 


2500 










2,0 € 


51 


200 


0.29 


18 


CHLOROANllLINE, p- 




■ ■ 1J 




2500 










440 ic 


0.3 




1,1 




CHLOBOiiNlENE 


0002 




0I.W2 


10M 




30 






2200 nc 


24 


{SOOl' '620 


40 


(4.4)i 11 


CHLOROFORM 


0002 




o.&m 


tooo 










250 c 1 ..^. . ■ iJil 


(t.3) 71 


330 


p,0'24| 1.7 


CHLOROPHEHOL. 2- 


0.1 




0.1 


2500 




1<0 




240 no 


0,0065 




100' 




CHROMIUiM (Tclal) 5J 




71 


25O0 


1000 
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TABLE A: COMPONENTS FOR MOEE SOIL REMEDIATION CRITERIA (SURFACE/FULL DEPTH) - POTABLE GROUNDWATER SITUATION - MEDIUM/FirJE TEXTURED SOILS | 


MEOIUM/FINE TEXTURED SOIL 




INDUSTRIAUCOMMEHCIAL CATEGORY (ug/g) | 


yOEE 


MASS. 


ONT Soil 


CBilmg II Ecolsxiclty Cfiteria Substitute Criieria Soil Conlaot Soil Lsadiing (Mod. MASS.) SQiPInd Air 


CHEMICW. PARAMETER 


S@i MOL 


PQL 


Bkgfd. 


Value II iMOEE | Nth. C Valis | Basis S2 Risk S-/GW1 | S./QW2 | S./GW3 S/IA 


1 


CHROMIUM (III) 




1,4 




2600 




230 






220000 nc 










CHROMIUM (VI) 


2,5 




2,5 


2500 


10 








600 nc 










CHRYSENE 


aes 




0.69 


2500 




40 


19 


SIWiK 




17 




100 




COBALT- 


2.5 




21 


2500 


100 








7200 nc 










COPPER- 


5 




85 


2500 


300 








3400 nc 










CYANIDE (Ree) 


0.05 




0,11 


500 










too nc 


1000000 




610000 




DiBENZO(a.h)ANTHRACENe 


0.1 




0.1i 


2500 






.;'.:.., C;v1# 


Shin-ei 




110 




140 




OIBROMOCHLOROMETHANE 


0.TO3 




0.003 


500 










18 c 


0.99 




930 




DICHLOROBEMZENE, 1,?- (o-DCB) 


0.002 




0.002 


500 




30 






9900 nc 


0J8 


15000 


2300 


280 


DICHLOROBENZENE, 1,3- (m-DCB) 


O.0O2 




0.002 


500 




:,:i:l:::-:;4o 






9900 nc 


190 


15000 


2300 




OICHLOROBENZENE, 1.4. (p-DC9) 


0.002 




0.002 


1000 




30 






63 c 


0.3a 


13000 


2400' 


m 


OtCHLOROBENZIDINE, 3,3'- 




:jI 




2500 










072 c 


21 




400 




ODD 


0.05 






2500 










U c 


3900 




780 




DDE 


0.01 






2500 




4 






2.4 e 


22000 




15000 




DDT 


0.0S 




1.4 


2500 




4 






2.4 c 


1200 


64 


2.0 


470 


DICHLOROETHANE, t.1- 


0,002 




0.002 


SCO 










8500 ric 


u 


2200 


2200 


53 


DiCHLORpETHANE, 1.2. 


0.002 




0.002 


1000 




60 






17 c 


o.os 


1.0 


460 


0,034 


DICHLOROETHyLENE. I.!- 


0iM>2 




0002 


10OO 










2.5 c 


0.72 


0.42 


5200 


o.eo«5 


DICHLOROETMYLENE, CIS-1,2- 




OMS 




500 










1100 nc 


iA 




1700 




DICHLOROiTHYtENE. TBANS-1.2. 


OOOJ 




0.003 


1000 










2200 nc 


4.1 




2100 




DICHLOROPHENOL. 2,4- 


001 




0.1 


2500 




10 






94 nc 


C.J 




3700 




OICHLOROPROPANE, 1 J. 


0002 




0.002 


500 










12 c 


013 


1.5 


1300 


0.03S 


OICHLOROPROPENE, 1.3. 


0003 




0,003 


1000 










4.6 C 


004 


0.62 


63 


0.015 


DiaORIN 


OM 




0,05 


2500 




4 






0.04 c 


0025 


U 


0.025 


21 


DIETHYL PHTHAUTE 




CM 




2500 










270000 nc 


m 




0.71 




DIMETHYL PHTHALATE 




o.« 




2500 










150000 nc 1200 




0.7 




DIMETHYLPHEMOL. 2,4- 


0.2 




0.2 


2500 










940 nc 0,94 




140 




DINIIROPHENOL, 2,4- 


0^ 




0.2 


2m 










94 nc 


0.12 




4.1 




DINITROTOLUENE. 2.4- 




S,«6 




2500 










1.8 C 


0,004 




17 




DIOXIN / FURAN (ng TEQ / g soil) 


0.002 




0.007 








1 


CCME 












ENOOSULFAM 


0.04 






2500 










360 nc 


,.:■" Mi 




0.29 





Version 1.1) 



Appendix A.2.5 (96) 



TAiBLE A: COMPONENTS FOR MOlEE SOIL REMIEDilATIOIN CRITiERIA (SURFACE/FULL DEPTH} - POTABLE GROUNDWATER SITUATION - yEDIUM/FINE TEXTURED SOILS ] 


Mioiy WINE Tixf uiio soil 






INDUSTRIAiyCOMMEfiClAL CATEG09Y (tij'g) 




MOEE 


MASS. 


ONT Sill 


Ciiling || Ecolomicitf Oritenai Subs'iluie Cfrteria ?(iil Cc>n*ad 


Soil Ltachiing (Mod, MASS.) 


Soilflnd AJr 


CHBMilCAl PARAMETER 


Soil MDL 


PQL 


agrd 


Value II IMOIE 1 Nelh. C VaKi? | Brt-is S2 Hisic 


S-/QWIi 1 S-/GW2 1 Si/GW3 


S/IA 






ENiDFUM 


>-■;:., :^-.:; W 


, 


0.05 


2500 




0.06 






IS nc 1 O'.SB 




0.014 1 


ETHYLBENZEiNE 


0.002' 




0u002 


1000 










eooo nc 


O^t 


5800' 


5800 


350 


E'THYLENIE OIBROMIO'IE 


0.004 




0',M4 


500 










0.02 c 


0'j012 


0,24 


320 


0.007 


FLUORJWTHENE 


0.05 




1,1 


2'SOO 




-f-m 






24'00 nc 


840 




840 




FLUORIENE 


0.06 




0,12 


2500 










?^00 liC 1 ■ . • • |4i 




350 1 


HEIPTACHILOR 


0.0i5 




„ 0.0S 


2'500 










13 c 


11 


5.8 


015 


0,0S4 


HEP1ACHL0O ^_POVD!: 


0,.OS 




0,01 


2500 










0.03 a 


12 


140 


680 


2 i 


KE>/^Cj>L0HO[JENZeNC 


Ml: 






2S0O 




30 






SM n 


200 


780 


7300 


11 


hEPCACHLOROBLtTACJfcNF 


d.01i 






2500 










11 c 


2.1 


27 


460 


0.4 


HEXACH1 OROCVCLOHEX^fJE GAMMA 


0.01 






2500 




■i 






0.64 c 


2.5 




0.49 




HEXACMLOROETHAJ'JE 


0.01 






2500 




1 




13 c 


1.5 


S60 


1800 


3,9 


!NDEN0i1,i3cd)PY0ENfc 


0.1 




0.38 


2500 




W 


^9 


StJL'lM 


1 




70 




LEAD 


10 




- 120! 


.2500 






low 


WOEE 1 












MBRCUnV 


0.05 




0,23 


250Q' 




10 






57 nc 










METHOXYCHLOfl: 


0.0S 




8.05 


2S00 










300 nt: 


12000' 




4M 




METHYL ETHYL KETONE 




0.1 




lOOOi 










f>'")00C nc 


■ - M' 


38 


38 


1800 


METHYL ISOiBUTYL KETOWI 




am 




500' 










b50(j nc 1 Q48 


'69 


'69 


62 


METHIVL IMIERCURY " 








2500' 




10 




18 PC 










METHTL TERT BUTYL ITHf R 




0.05 




500 








■)70 re 


5.7 


410 


410 


150 


MiETHYiLfNE CHLORIDE 


0.003 




OjOOS 


1000 








?00 c 


1.1 


1100 


moo 


320 


METHlirLNAPHmAilNE,, 2= ('11.) 


0.05 




0?9 


2500 










4.100 nc 


1.2 


1600 


leoo 


290 


iOLYBDIENUM' 


2.5 




25 


2500 


40 






1 5!)0 re 










NAPHTHALENE 


o.os 




y.09 


2500 




40 






440O (ic 


Ji<l 


3500' 


H-M 


130 


MICKiL 


2.5 




43 


2500 


m 








710 nc 










PENITACHLOROPHENOL 


0.1 




01 


2500 




S 






12 c 


160 


37000' 


630 


1200 


PEJROLEUM HYDBOCABBONS (gasolini/diesill 














1M 


MOEE 2 












PETROLEUM HYDBOCABBONS (hiftvy ails)i 














1000 


MOEE 2 












PHENANTHRENE 


O.Ofi 




69 


2500 




4d 


190 


Sh\r\6H 




720 




150' 




PHiENOL 


0,1 




01 


1000 




40 






28000 nc 


64 


760 


390' 


46000' 


POLYCHLOBIMATEO BIPHENIYLS 


0.3 




03 








25 


CCME 












PVREME 


0.05 




1 


2500 










1800' nc 


SOO' 




: 11.3 
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TABLE A COMiPOMENTS FOR MOEiE SOIL REMEDIATION CRITERIA (SURFACE/FULL DEPTH) - POTABLE GROUNDWATER SITUATtON - MEDIUM/FINE TEXTURED SOILS | 


HEDIUMTINE TEXTURED SOIL 


IIMIDySTRlAliCOyMiRCIAL CATEGORY (aggl: 


MOEE 


1 MASS. 


ONT Soii 


Cs'lirig 


Fcoloxoity [;ril5ivi Substitute Criteria 


Soil Coriati 


Soil Leading (Mod MASS ) 


Soalnd A;r 


CHEMICAL PARAMtTER 


Soil MDL 


1 IPQL 


Ktgrd 


Value 


IvIOFE 1 Ne'ti C Value | Ba>^i.s 


S2 flisK 


S-/GW! 1 S;GW? 1 S/GW3 


S/IA 


SELENIUM 


1 




19 


2500 


.-,i::-^;M' 








3TOi nc 










SILVCfl 


0.25 




42 


2500 


:i--vti;il. 








240 nc: 










STYRENF 


0.W2 




0002 


10OO 










28 c 


17 


{42|i 99 


840 


(tO) 28 


TCTRACHLOROETHANE. 1.112 




0.005 




500 










49 c 


039 


29 


3900 


0.0« 


TETRACMLOROETHANF, 1,1^2- 


0.004 




0..004 


1000 










64 c 


O.fll 


1.4 


2^0 


0043 


IblRACHLOFlOLTHVLtNb 


Q.mz 




0.002 


10» 




60 






290 c 


0,45 


(280) 1500 


7r/i 


(4 3) 25 


THALLIUM 


2,S 




2,5 


2500 










3? IK 










TOLUENE 


0,Mt 




0;002 


lOCO 




ISO' 






19',-X( r:j 


21 


32W 


4300 


59 


TPH refar to Ptl HOI fcUM HYDROCARBONS 




























TfllCHL0H08EfJ?l:N[: 12 4- 




0.68 




25CO 




30 






1.100 nc 


110 


€060 


7/0 


E8 


TRICHLOnOETMSiNT i 1 1 


0.M2 




O'.Wi 


500 










9900 nc 


34 


4400 


ftvy} 


S7 


TRICHLOnOETHANL. 1 1 2 


0.M2 




omz 


500 










31 c 


o.n 


ijll) 2«» 


2'KK.i 


,iT2t, ir/] 


TfliCHLOROLTHYLENE 


0:004 




0.094 


500 




m 






t4Q c 


3.9 


114) 130' 


3900 


(0 28) 2A 


TRICHLOROPHENOL 2.4 5- 


0.1 




M 


2500 




w 






4700 nc 


32 




10 




1 RiCHi OI^OPHENOL 2A 5 


0.1 




0.1 


2500 




10 






59 c 


Q.€6 


17000 


3200. 


1100' 


VANADIIM' 


5 




91 


2500 


250 








910 nc 










ViN'Vi CHLORIDE 


0:iM3 




0.0€3 


50(3 




60' 






050 c 


38 


0.25 


lO'J 


0.004S 


XYLENES 


OMi 




0.002 


1000 










1&>-X(0 nc 


35 


2900 


41CK) 


53 


ZIN'C 


25 




tiO 


2500 


300 








fCOOOO nc 










ELECTRICAL CONIJL'CTIVITY {rt,&'cni) 


0.25 




0.57 




\A 


















CHLORIDF- 


©.25 




330 






















NITRArE"" 


5 




61 






















NITRITE- 


5 




61 




















SODIUM ADSORPTION RATIO (SAR) 






" 2.4 


12 


















SODIUM- 


25 
























c Cancsi Risk nc Noncanrer Risk 












+ S 2 Rist< Value (Jeismuied lir,m human heaWi tsxicily dala dsrtvetl by MOfcE Slandards Developrrrsrl Bfaich slaff 


MOEE Soil Clear tip GuKJefmo (SCUG) (or boron t5 based on a hoi waler exiract and was developed by MOEE Slandards Develcpmenl Branch slaff 




( ) Value in bratkels is basad on mealing Ihe uidoof air cancer risk (X)nc9fitralon -Ahicfi is betow Hie indoor air background concsnlratior used m Ihs Mass appfoachi. 


( 1 ) 2 melliyl rapiiilialerie soil criterion is apptobls lo l-niethyl naphihaiane with Iha provision that ii both art) delected in the soil the sum of Ih.e two concentraltons cannot Bxceedi lla soil orilirion 
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TABLE A; COMPONENTS FOR MOEE POTABLE GROUNDWATER CRITERIA - FOR MEDIUM/FINE TEXTURED SOIL SITUATIOiN | 


fOifi; MEDiiUlttiFlWE TEXTUMD SOIL SffyAlON 


ALL CATEGORIES [Agricultural, Rasidsnital'Pari^larid, [iiduslrialfCcmmtfClal) (ug/L) | 


CHEMICAL PAIWMCTER 


MOEE MOL Vatoe 1 MDL Basis | Soluirirty !1/2| | CBiii-ig V.i!-ja |j GWI | a<t$l$ 


GW2 1 Basis ||| GW3 | Basis | 






ACENAPHTHBNE 


1.3 


MilSA 


1700 


50CO0 


20 


Octoui 


1 


mm 


AWQC 


ACENAPHTHYLENE 


1.4 


M1SA 


2000 


50CO0 


310 


Noncancer filsk 








ACCTOMi 


0:01 


MASS. 


500000000 


50000 


3000 


ORSGL 


110M0W 


Voialili'ity Risk 


3300 


LOEL 


ALORIN 


O.OI 


ow 


8.5 


SOOCO 


002 


Cancpf Risk 


1.3 


Votalilify Risk 


30 


AWQC 


ANTHRACEME 


01 


ow 


650 


SC<>X> 


2100 


N'oncancer rsisii 






v::ltmM 


LOEL 


ANTlMONiY 


0.1 


DW 




50000 


« 


ORSGL 






16W0 


AV/QC 


ARSiNIC 


0.5 


DW 




500-30 


25 


ODWO 






480 


AWOC 


r",pivM 


ms. 


DW 




KOOO 


1000 


ODWO 






23000 


LOEl 


BLfJiJtNE 


m 


OW 


sww 


;/;<X-(i 


5 


ODWO 


(631 12000 


Ail BaAground 


63000 


AWQC 


eL,'JZC(c!}WVTHHACLSfE 


-:>iJJ 


DW 


5 


M-X)0.j 


02 


ORSGL 






11 


LOiEL 


BF.SZO|a}PYRENr. 


{§.01 1" MS 


DW 


1.9 


^M) 


. 0.01 


ODWO 


37i0O 


Volalitily Rt* 


2.1 


LOEL 


BJINZOibll-L'JORAf'irHENE 


til 


DW 


7 


50000 


Ql 


ORS^-l 










BfcNZOfg.hnPEf^YLENE 


'm\-^^-'-^:''<M 


DW 1 0.13 


50000 


iiO 


NoncJnce,' Ris" 






2;0i 


LOEL 


BENZO{k)[ LUORAfJTHENE 


mi 


DW 


0.4 


SOOtX) 


oi 


OPSfiL 






74 


LOEL 


BERYLLIUM 


0.25 


DW 




50000 


4 


ORSGL 






53 


AWQC 


BiPHENYL 11- 


0.6 


MISA 


3800 


50000 


S50 


Moncarifpr R^ik 






1700 


LOEL 


BiSt2 CHLOROETHYL) ETHER 


4A 


MISA 


SIOOOOO 


50000 


003 


Ctificer -^iSR 


7» 


Votalitity Ri-sk 


240WOO 


AWQC 


BL'5(2 LHI OnOtSOFROPYL) ETHER 


2.2 


MISA 


850000 


5(X)O0 


5 


Cancer Rii« 


Z700' 


VotallilF Rtek 


uomm 


AWQC 


BiSi'2 ETMVLHEJfYUnHTHALATE 


2.2 


MISA 


650 


50000 


S 


ORSGL 


7S00000 


Votolllily Risk 


30 


AWQC 


POHON 


10 


DW 




50000 


5000 


ODWO 










BROMODiCHLOROMETHANE 


08 


MISA 


230MMI 


50000 


s 


ORSGL 






670000 


LOEL 


BROMOFORM 


S 


DW 


180MW 


50000 


5 


ORSGL 


5200 


Volalilitv RBi( 


29(1000 


LOFL 


BflOMOMETHANE 


3.7 


MISA 


8806000 


50000 


10 


ORSGL 


1ft 


Volatility Risi! 


j;->i 


LOEL 


CADMIUM 


0.28 


DW 




50000 


s 


ODWO 






11 


;ivvaj 


CARBUN TElRACHLORIiDI 


2 


DW 


4Q000' 


50000 


s 


ODWO 


(8 8) 100 


Air Background 


350000 


AWQC 


CHLORDANE 


0.02 


DiW 


28 


50000 


7 


ODWO 


170 


VoialiHy Risk 


0«4 


AWQC 


CHLORO^NILINt c 


20 


MASS 


1300000 


50OO0 


28 


N'onca(!Cijf Ribk 






i'.X) 


LOEL 


CHLOHOBLrJZENE 


0' 


DW 


240000 


50000 


30 


ODWO 


(2500) 7SO0 


Air BaAgrouiid 


500 


AWQC 


CHLOROFORM 


1 


DW 


47'OMOO 


60000 


5 


ORSGL 


(50) 2700 


Air Backgmuritl 


12000 


AWQC 


CHIOPOPHCNOL, 2- 


0.3 


DW 


14000«M 


5000O 


Q'.S 


Odotif 






44000 


AWQC 


CHROMIUM [lo'al' 


25 


DW 




50000 


SO 


ODWO 






20OO 


LOLL 


CHROMIUM (lin || 1 


1 
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TABLE A: COMPONENTS FOR MOEE POTABLE GROUNDWATER CRITERIA - FOR MEDIUM/FINE TEXTURED SOIL SITUATION 




FOR MCDiyM/FME TEXIUREO SOIL SITUATION 


1 ALL CATEGORIES (Agficutlural, ResldBntial/ParVland, Wislfial/Commerefel) (ugl) 




CHEMICAL PARAMETER 


1 MOEE MDL Valui 1 MDL tete | SoWHi, (1/2) |: OBliiig Valu» || GWt | Basis || GW2 | Basis | GW3 | Basis 


CHROMIUM fVIl 


10 


OW 




50000 


SO 


MMCL 






110 


AWQC 


CHRYSENE 


'■,:■-: M 


DW 


3 


50000 


02 


ORSGL 






7 


LOEL 


COBALT 


0.1 


DW 




seooo 










100 


LOEL 


COPPER 


a.6 


DW 




50OOO 


1000 


ODWO 






S3 


LOEL 


CYAtJIDE 


5 


DW 


500000000 


50000 


200 


ODWO 






$a 


AWQC 


DiaENZO(a,h)ANTHflACENE 


0.1 


DW 


0.26 


50000 


92 


ORSGL 






150 


LOEL 


DIBROMOCHLOROMETHANE 


2 


DW 


2000000 


50000 


S 


ORSGL 






fiSOOOO 


LOEL 


DICHLOROBENZENE, l.f. (o-DCB) 


0.5 


DW 


73000 


50000 


3 


ODWO 


63000' 


Volatility Risk 


7600 


AWQC 


DICHLOROBENZENE. 1,3- (fn-DCB] 


0.5 


DW 


62000 


50000 


$30 


Noncancer Risk 


63000 


Volatility Risk 


7600 


AWQC 


DICHLOROBENZENE, 1,4- |p-DCB| 


05 


DW 


40000 


50000 


1 


ODWO 


I8O0O0 


Volatility Risk 


7600 


AWQC 


DICHLOROBiNZIOINE, 3,3'. 


»3 


MASS 


iet» 


50000 


008 


Cancer Risk 






5000 


LOEL 


DDD 


0.08 


MISA 


80 


5O00O 


30 


ODWO 






6 


AWQC 


DOE 


008 


MISA 


•IS 


50000 


30 


ODWO 






10000 


AWQC 


DOT 


0.05 


DW 


1.6 


50000 


30 


ODWO 


810 


Votelility mk 


0.001 


AWQC 


DICHLOROETHANE. 1.1- 


05 


DW 


2800000 


50000 


70 


ORSGL 


seoQo 


VoUity Risk 


2000000 


LOEL 


DtCHLOROETHANE, 1,2- 


1 


DW 


4400000 


50000 


S 


ODWO 


110 


Volality Kak 


200000 


AWQC 


DCHLOROETHYLENE. 1,1- 


0'.5 


DW 


11IW0O 


50000 


7 


MMCL 


4.1 


VoMlity Risk 


120000 


AWQC 


DICHLOROETHYLENE, CIS-1,2- 


0.5 


DW 


400000 


50000 


?0 


MMCL 






120000 


AWQC 


DICHLOROETHYLENE, TRANSI.a. 


0.S 


DW 


300000 


5(HXX) 


100 


MMCL 






120000 


AWQC 


DICHLOROPHENOL, 2,4- 


0.2 


DW 


2300000 


50000 


OJ 


ODWO 






3700 


AWQC 


OICHLOROPROPANE. 1,2- 


0,5 


DW 


\mm 


50000 


9 


MMCL 


.50 


Voyiiy Risk 


57000 


AWQC 


OiCHLOROPROPENE, 1,3- 


14 


MtSA 


1400000 


50000 


OS 


ORSGL 


24 


Volatility Um 


2400 


AWQC 


DiELDRIN 


e.02 


DW 


m 


50000 


00022 


Cancer Ri$!( 


Tl 


Vitality R»k 


0.02 


AWQC 


DIETHVl PHTHALATE 


4 


MASS. 


450000 


50010 


5600 


Nowancef Risk 






30 


AWQC 


DIMETHYL PRTHAUTE 


15 


MASS. 


2500000 


50000 


7000 


Noncancer Risk 






30 


AWQC 


DIMETHYLPHENOL. 2,4- 


7.3 


MISA 


39orooo 


.50000 


140 


fitoncancer Risk 






21000 


AWQC 


DINITROPHENOL, 2,4- 


41 


MISA 


2800000 


., soooo 


14 


Noncancsr Risk 






1500 


AWQC 


DINITROTOLUENE, 2.4- 


0.S 


DW 


140000 


50000 


005 


Cancer Risk 






2300 


AWQC 


DIOXIN / FURAN (TEQ) 


0000004 


DW 




50000 


0.00001 S 


ODWO 










ENDOSULFAN 


0.12 


MASS, 


75 


SOOOO 


Ui 


Noncancer Risk 






0.56 


AWQC 


ENDRIN 


0.05 


DW 


130 


50000 


2 


MMCL 






0.02 


AWQC 


ETHYLBENZENE 


0.5 


DW 


81000 500O0| 


S.4 


ODWO 


1SOO0O 


Volaliiy Rl^ 


320000 


AWQC 
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TABLE A: COMiPONENTS FOR MOEE POTABLE GROUNDWATER CRITERIA - FOR MEDIUM/FINE TEXTURED SOIL SITUATION | 


FOiH: MED'IUIWJNE TiEXTUflED SO'IL SITUATIQiN 


Al 1 CATEGORIES (Agriculiuml, RDSKlenSiiil''ParV!ar>tl InJustriaVCcmmercal) {ugH] 


CHEMICAL PARAMtllR 


MOEE MDL Vatae 1 MOL Basis | Solub:'ity (1'2) | CpIIbiq Value | 


GWI 1 Bas^ 1 


GW2 1 Basis || 'QW3 | Basis | 


• • 1 


ETHYLENE OlBROMlOf 


1 


OW 


2200000 


60000 


00041 


Career RisX 


21 


Volatility Ribk 


23000 


LOEL 


FLUOflANTHilNi 


0.2 


OW 


130 


50000 


280 


NoriMiicer R.6k 






40000 


AWQC 


FLUOflENE 


1,7 


OW 


350 


6«W' 


aso 


Njncaicer "^\ik 






290 


LOFL 


HEPTACHLOR 


©.Oil 


DW 


26 


SOOOOi 


3 


CDWO 


ie 


Volatility Risk 


0.04 


AWQC 


HCPTACHLOR bPOXIOfc 


0,01 


IDW 


110 


50000' 


3 


ODWO 


37 


Volatilrty Ri;)( 






HEXACHI OROBENZENE 


Mi 


IDW 


55 


SOOOO' 


1 


ORSG! 


3!j 


Volatility Ris<v 


37 


AWOC 


flEXACMLOROBUTADIENE 


0,01 


IDW 


lOT 


50000' 


0,45 


Career Risk 


Oi 


Voiaiilrty Risk 


93 


AWOC 


fiEXACHLOROCVCLOHEX,WS, QAMiMA 


0;01 


IDW 


. 350O' 


50000 


4 


ODWO 






0.3 


AWQC 


(lEXACHLOROETOANE 


i.oi 


DW 


25000' 


JOO0O' 


2.5 


Career Risk 


IS 


Volatility Risk 


5400 


AWQC 


lNDENO[1.2 3-Cd)PYHtf<{E 


0,2 


DW 


0.27 


50000' 


0(K'43 


Gancdr Pisk 










lEAD 


25 


DW 




50000' 


10 


ODWO 






32 


AWOC 


UERCUR'' 


0j02 


DW 


as 


50000' 


1 


ODWO 






0,12 


AWQC 


VCTKOXYCHlOfl 


OjOS 


DW 


io 


50000 


90'3 


ODWO 






0.3 


AWOC 


MEWYL EWYL KiTONi 


m 


MASS. 


140M0OOO 


EflOOO 


359 


onSGL 


11000000 


Volta1i% Risk 


^?o.x«o 


LOrL 


METHYL ISOiU'lYL IKETONIE 


m 


MASS, 


19600000 


50000 


350 


ORSGL 


350000 


Vollatiity Risk 


4300000 


LOEL 


METHYL MERCURY 








50000 


2 1 


Nonc^nccr Hsk 






0,12 


awg: 


METHYL TERT SUTYL lETHiR 


0.S 


MASS 


,24000000 


50000 


700 


ORSGL 


,520000' 


Vo'taHily Risk 


IC-y}C>.X' 


I on 


MEIHYLENIE CHLORIDE 


s 


DW 


8400000 


SfiQOO 


10 


ODWO 


570000' 


VO'la'Bity Bisk 


130COO 


LOEL 


METHYLNAPHTHALENE, 2- 


22 


MISA 


13000 


50000 


1C 


Odeur 


1:50000' 


VO'Ia'filSy Risk 


15000 


AWQC 


MOLYIDENUM 


«S 


DW 




50000 










7300 


LOEL 


NAPHTHALIENE 


1,6 


MISA 


IfiOOO 


50DOO 


Z1 


O;'l0Ui 


37000' 


Votoility Risk 


6200 


AWQC 


iNlCIKEL 


1 


OW 




50000 


100 


ORSGL 






1600 


LOEL 


ipENTACWiOnOPHiNOL 


0,1 


DW 


JOffl' 


50000 


30 


ODWO 


150M 


Vobflity Risk 


13'0 


LOEL 


IPETROLEIUIM HYlDROCAHBONS (iasolinilMiSil) 










lOOQ 


Mass Cijiii.ng ' 










PETROLEUM HYDROCAfllOiNS {ham otel 










1000 


FtIjvs Cai '!■;) " 










IPHEMANTHBENE 


0.1 


DW 


410 


50000 


.'110 


fJonc-srear R,sk 






63 


AWQC 


PHENOL 


2.4 


MISA 


40000000' 


50000 


4200 


NoriMiioer Ristf 


120000000 


VoMlily RSk 


26000 


AWQC 


POLYCHLORINAIED BIPHENYLS 


0.3 


DW 


16 


50000 


3 


ODWO 


6.1 


Volatility Risk 


15 


AWQC 


PYRENE 


oi 


DW 


80 


500C\) 


250 


Noncancsf Risk 






04 


LOEL 


SELEiNiyiM 


5 


DW 




50003 


10 


ODWO 






50 


AWQC 


SIILVEB 


25 


DW 




50COO 


35 


Noncaiicfif Risk 






li 


AV,OC 


S'TYRENE 


0.5 


DW 


150000 


SOOO'D 


100 


MMCL 


(2'500) .5800 


Air Backignund 
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TABLE A: COilMPONEINTS FOR MOEE POTABLE GROUNIDWATER CRITERIA ■ FOR MEDIUM/FINE TEXTURED SOIL SITUATION 


FOfl; MEO'IUWFINE TlEXTUREP SOIL itTUATION 


ALL CATEGORIES (Ar/icurt,.rfll, ResKloriiialPaikiand. IndustriarcommBfciial) (U9I) 


CHEMICAL PARAMIETEH 


MOEE MDL Valii | MOL Bask | Selubily (1/2} 


1 Ceii-ig Value |[ GW1 | Ca^is | GW2 | \iavi || GW3 | tesiis | 




1 


TETBACHLOROETHANE, 1.1,1.2. 


I 


MASS 


100000' 


5O0OO 


1 1.4 


Cfliicsr Risl; 


38 


Volalilit/ Risk 


93000 


AWQC 


TETnACHLOflOETHANE, 1,1 ,1.2- 


1 


DW 


1S0O0M 


50000 


1 0.18 


Oancar R:sk 


140 


Volatility Risk 


24«» 


AWQC 


TilTBAOHLOROETHmENE 


0.5 


DW 


100000 


5O0OO S 


MMCL 


(31001 16000 


Air Batigrgund 


84« 


AWQC 


THALLIUM 


0.2s 


DW 




50000 


2 


ORSGL 






400i 


AWQC 


TOLiUEME 


0,5 


DW 


2:7M0O 


50000 


24 


ODWO 


37000 


Volafitrty RisJ- 


110M0' 


AWQC 


TiPH . rtlsr 10 iPETROiEUM HYDROCARIONS 






















TiRICHLOfiOBiNZiNE, 1,M- 


0« 


DW 


SSOO 


SOO'M 


70 


ORSGL 


3900 


Volaiiirty Ris* 


soo 


AWQC. 


TilCHLOROEIHANE. 1,1,1- 


0.5 


DW 


mmm 


500O0 


200 


MMCL 


26000 


VoI,llility Risk 


180000 


AWQC 


mtCHLOROEIHANE, 1,1,2- 


0.6 


DW 


230800(3 


5OC1OO 


6 


onsGL 


(190) 100000 


Aif SacKtjrou id 


940OO 


AWQC 


TRICHLOftOETHiYLENE 


0.5 


ow 


sswoi 


50000 


50 


OOA'O 


[\'K-) i7.TC 


Ajf BaiAgfouid 


220003 


AWQC 


TRICHLOBOIPHENOL, 2,4,5- 


0.6 


DW 


seoooo 


50000 


200 


Otlcur 






630 


AWQC 


TniCHLOROPHEINOL 2.4,6. 


0.2: 


iDW 


4(»000 


SCOXi 


2 


ODWO 230000 


Voialtlrty fl,sk 


9700 


AWQC 


VANADIUM, 


i.» 


OW 




50000 








20Q 


LOf-i 


VHiVL CHilLOR'IDE 


m 


OW 


550I 


"xmt 


£ 


ODWO 1,3 


Vc'-?Mi H.i.V 


;3f.oooofi 


AWQC 


XYLENES 


i,1i 


iDW 


8.5000I 


5'.V.^J 


300 


ODWO oVOO'J 


Volali'-ty Risk 






ZINC 


1 


DW 




5tKTO 


5000 


ODWO 




nco 


LOEL 


ILiClRiCAl CONDUCWITY |iiS/cm} 


0005 


• DW 
















CHLOMOIE 


2000 


MISA 






25DQOO 


ODVJO 










NnBATE 


250 


MI8A 




50CO0 


10000 


ODWO 










NITRITE 


250 


MISA 




50CO0 1000 


ODWO 




2000 


LOEL 


SODIUM AOSORPIION RATIO ISAfll 


















SODIUM 


50 


MISA 




200000 


ODWO 








( ) Vob(il% (isfc talui m braoketi Is. lased on mealing Ifie indoo/ ajr career ri$k concenlralwn whidi Is bsiaw Iha ndoor 


an background ocrcsrlraliofi used In the Mass approaSh. 


•1 


[ ["' MDL ciinenlly abote OOWO 


■ MasMAunfls stt a GW1 eeillng! vaiye o1 1000 ut^l for TPH 
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Appeiidix A.2.6: Table B Criteria Components - Medium/Fiiie Textared Soil 
(Surface/Full Depth) - Non-Potable Groundwater Situation 



Version 1.0 Appendix A.2.6 (103) 



TABLE B; COMPONENTS FOR MOEE SOIL REMEDIATION CRITERIA (SURFACE/FULL DEPTH) - NON-POTABLE GROUNDWATER SITUATION • MEDIUM/FIME TEXTURED SOILS 


MEDIUIMFINE TEXTURED SOIL 


RESIDENTIAUPARKLAND (ig/gj | 


MOEE 


MASS. 


ONT Soil 


Ceiling | Eeoloxicily Criteria Siibstitute Crilwia Soil Conlaci || Soil Leaehing (Mod MASS ) 


Soil/lnd Air 


CHEMICAL PARAMETER 


Soil yoL 


PQL 


Bkgrd 


Value 1 MOEE 1 Neih. C Valu® | Basis SI Risk || SJGW2 | S-/GW3 


SflA 






ACENAPHTHENE 


0.0S 




0.07 


1000 










1400 nc 




1300 




ACENAPHTHYLINi 


0.05 




0,08 


100 










1000 nc 




840 




ACETONE 




0.1 




500 










3400 nc 


58 


ZJi 


2000 


ALDfilN. 


0.05 




0.05 


1000 




0.35 






0.026 C 


11 


63 


0.15 


ANTHRACENE 


0.05 




0.16 


1000 




40 






5300 nc 




2« 




ANTIMONy 


1 




1 


1000 


25 








n nc 








ARSENIC 


1 




17 


1000 


iB 
















BARIUM' 


2.5 




210 


1000 


1000 








3700 n€ 








BENZENE 


0.002 




0.002 


500 




25 






35 c 


(3.0) 580 


2400 


J>m « 


BENZO|a)ANTHRACENf 


0,05 




0.74 


1000 




40 


120 


ShlfTex 






170 




iENZO(a)PYRENi 


0,05 




0.41 


1000 




40 


\2 


SWf6n 




1700 


1700 


49000 


BfNZO(b)RU0RANTHiNE 


O.Oi 




0.47 


1010 






n 


SMfTex 






640 




BENZO(i,h,i)PERYLENE 


0.1 




0.68 


1000 




40 


120 


sm&x 






53 




BENZOWFLUORANTHENE 


0.05 




0.48 


100O 




40 


12 


ShtTsx 






37 




BERYLLIUM 


0.5 




U 


1000 


5 








0.37 c 








BIPHENYL, 1,1- 




005 




1000 










1900 nc 




4.3 




BISP-CHL0R0ETHYL)ETHER 




6M 




500 










0.12 c 


1.5 


110 


0.13 


BIS(2-CHL0R0IS0PR0PYL}ETHER 




066 




500 










10 c 


29 


540 1 0.85.1 


BIS{2-ETHYLHEXYL)PHTMALATE 




0.66 




10O0 










130 C 


11000 


500 


1WOOO0 


BORON (Availabte)' 










1.S 
















BHOMODICHLORCWETHANE 




0.005 




too 










14 c 




1200 




BROMOFOfiMi 


0.002 




0002 


500 










110 c 


120 


1100 


2.* 


BROMOMEIHANE 


0.003 




0.003 


500 










47 nc 


m 


3S00 


0.37 


CADMIUM 


11 




1 


1000 




12 






14 nc 








CARBON TETRACHLORIDE 


0.002 




0.002 


500 










66 c 


(1.8) 20 


1000 


(0.028) 0.41 


CHLORDANE 


0.05 




0.05 


1000 










0.99 c 


200 


■■■:.%*?' 


18 


CHLOflOANILWE, p. 




■■■:•■■ V- .,:■■■, 1J 




100 










130 m 




1.1 




CHLOROBENZENE 


0.002 




0.002 


500 




30 






670 nc 


(200) 620 


40 


(4.4) 11 


CHLOROFORM 


0.002 




O.OOi 


500 










140 C 


(1.3) 71 


330 


(0.024) 17 


CHlOHOPHENOi. 2- 


0.1 




Q.1 


1000 




10 






95 nc 




800 




CHROMIUM (Tolal) 


S 




7t 


1000 


1000 






1 1 
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TABLE B: COMPONENTS FOR MOEE SOIL REMEDIATION CRITERIA (SURFACBFULL DEPTH) - NON-POTABLE GROUNDWATER SITUATION - 


MEDIUM/FINE TEXTURED SOILS 1 


MGDIUWFINE TEXTURED SOIL 








RESIDENTIAiyPARKLAMO (u^'g) | 


MOEE 


MASS. 


ONT Soil 


Ceiling 


Ecoioxicrty Cntena || Substitulti Crilena 


II Soil Conlad 


1 Soil Leadibig (Modi MASS.I 


1 Soil/lid Air 


CHEMICAL PARAMETER 


Ssil MDL 


PQL 


Bkgrd 


Value 


MOEE 


1 Nelh'C II Value | Basts 


1 SI R:isN 


1 S-/GW2 1 S./GW3 


1 S/IA 


CHROMIUM {III) 




%.4 




1000 




230 






47000 nc 








CHROMIUM {VII 


2.5 




2,5 


1000 


10 








180 nc 








CHRYSENE 


0.05 




0.B9 


1000 




40 


12 


Shl/Tex 






100 




COBALT- 


2.5 




21 


1000 


m 








2700 nc 








COPPER' 


5 




85 


1000 


300 


, 






1100 rtc 








CYANIDE (Free) 


0.05 




0.12 


100 










100 ne 




610000 




DlBENZO(a h)ANTHRACENE 


01 




0.16 


1000 






14! 


ShWix 






140 




DIBROMOCHLOROMtfHANE 


0003 




0,003 


100 










10 c 




§30 




DICHLOROBENZENE, 1,2- (oDCB) 


0002 




0.002 


100 




M 






3000 nc 


15000 


2300 


280 


DICHLOROBENZENE, 1.3- (m-DCB) 


0.002 




0.002 


100 




n 






3000 nc 


15000 


2300 




DtCHLOflOBENZENE, 1,4- (p-DCB) 


0.002 




i.002 


soo 




30 






37 c 


13000 


2400 


880 


DICHLOROBENZIDINE, 3.y- 




.■u 




1000 










051 c 




400 




ODD 


005 






1000 










22 c 




780 




DOE 


001 






1000 




4 






1.« e 




15000 




DDT 


005 




1.4 


1000 




4 






1.« e 


64 


2.0 


470 


OICHLOROETHANE, l.l- 


0.002 




0.0O2 


100 








1 2600 nc| 


2200 


2200 


S3 


DICHLOHOETHANE. 1.2- 


0.002 




0002 


500 




60 






9.6 C 


1.0 


460 


0.034 


DICHLOROETHYLENE. 1,1- 


0.002 




0.002 


500 










1.4 c 


0.42 


5200 


ojms 


DICHLOROETHYLENE. CIS- 1,2- 




0.005 




100 






S.3 


Table A' 


340 nc 




1700 




DICHLOROETHYLENE, TRANS-1,2. 


©003 




0.003 


500 






4.1 


Table A' 


670 re 




2100 




DICHLOROPHENOL, 2.4- 


0.01 




0.1 


100 




10 






41 K 




3700 




DICHLOHOPROPANE, 1,2- 


0.002 




0.002 


100 










7.9 c 


1.5 


1300 


0.03S 


DICHLOROPROPENE, 1.3- 


0.003 




0.003 


SQO 










3.0 c 


0.62 


63 


0XU5 


OIELDRIN 


0.0S 




005 


1000 




4 




1 o.ose c| 


14 


025 


021 


DIETHYL PHIHALATE 




Q.6S 




1(»0 










440M fK 




0.71 




DIMETHYL PHTHALATE 




0.i6 




1000 










39000 nc 




6,7 




DIMETHYLPHEMOL, 2.4. 


0,2 




M 


1000 










380 nc 




140 




DWiTBOPHENOL, 2,4- 


0.2 




0.2 


1000 










38 IK 




4.1 




DINIIROTOLUENE. 2.4. 




o.ee 




1080 






, 




1.1 ■■■i 




17 




DIOXIN / FURAN (ng TEQ / B soli) 


0.002 




0.007 








■■■■■ ■ r 


CCME 










ENDOSULFAN 


0.04 


0.009 




1000 




1 




140 nc 


0J9 





Version 1.0 



Appendix A.2.6 (105) 



TABLE B: COMPONENTS FDR MOEE SOIL REMEDIATION CRITERIA (SURFACE/FULL DEPTH) - NON-POTABLE GROUNDWATER SITUATION - MEDIUM/FINE TEXTURED SOILS | 


MEOIUM/FgNE TEXTURED SOIL 


RESiDENTIAL'PARKUWJD {ug/g) 


MOEE 


MASS 


ONT Soil 


Calling EcolOiicity Criteria 


Substitute Cmeria || Soil Contact | Soil Lsachng (Mod. MASS.) [| Soil/lnd Air | 


eHEMICAL PARAMETER 


SdN MDL 


PQL 


ekgrsJ. 


Valua MOEE | Nefh. C Value | Basis | SI Risk | S-/GW2 | S-/GW3 | S/IA | 


1 


ENDRIN 


OJOiS 




005 


1000 


0.06 






59 nc 




0.014 


ETHYLBEM2ENE 


0002 




0002 


500 








2300 nc 


5800 


58CX) 3M 


ETHYLENE DIBROMIOE 


0004 




0.004 


100 










001 c 


0.24 


320 


0.!H)7 


aUORANTHENE 


0.05 




1.1 


1000 




40 






910 nc 




840 




FLUORENE 


0,0S 




0.12 


1000 










910 nc 




350 




HEPTACHLOR; 


o.os 




0i05 


1000 










12 c 


5.B 


0.15 


0,0«4 


HEPTACHLOH EPOXIDE 


0.05 




O.QS 


1000 










0.0$ e 


140 


680 


2,1 


HEXACHL0H0BEN2ENE 


0.01 






low 




30 






0.4S 


780 


7300 


11 


HEXACHLOflOBUTADIENE 


mt 






100 








6.9 C 


27 


460 


0.4 


HEXACHLOROCYCLOHEXWE, GAMiMA 


0.01 






1000 




2 




0.41 C 




0.49 




HiXACHLOROETHANE 


0.01 






100 








6.3 nc 1 260 


1800 


1.8 


INDEMO(1,2.3^)PYRENE 


0.1 




0.3i 


1000 




40 12 


sirrei 






70 




LEAD 


tO' 




120 


1000 






im 


MOEE 1 










MERCURY 


0.05 




0.23 


1000 




10 






13 nc 








METHOXYCHLOR 


0.05 




0.05 


1000 










110 nc 




4.0 




METHYL ETHYL KETONE 




0.1 




500 










20000 nc 


St 


38 


leoo' 


METHYL ISOBUTYL KETONE 




0.05 




100 










17G0 nc 


m 


63 


62 


METHYL MERCURY 








1000 




10 






3.8 IK 








METHYL TERT BUWL ETHER 




0.05 




%m 










170 nc 


410 


410 


150 


METHYLENE CHLORIDE 


0.003 




0.003 


soo 










no a 


1100 


1100 


320 


METHYLNAPHTHALENE. 2- (')■) 


0.0S 




029 


1000 










1300 K 


1600 


1600 


m 


MOLYBDENUM' 


2.5 




25 


1000 


4G 








170 nc 








NAPHTHALENE 


0.05 




O.Of 


100 




40 






1300 nc 


3500 


1400 


\m 


NICKEL 


2.5 




43 


1000 


£00 








310 nc 1 1 






PENTACHLOROPHENOL 


0.1 




0.1 


1000 




9 






1.9 c 


37(M)0 


680 


1200 


PETROLEUM HYDROCARiONS (pajHiB/dlssel) 














1900 


M0EE2 










PETROLEUM HYOROCARBOMS Iheavy ote| 














1000 


MOEE 2 










PHENANTHRENE 


0.05 




0,69 


1000 




40 


120 


Shl/Ten 






150 




PHENOL 


0.1 




•0.1 


500 




40 






11O0O nc 


7^ 


390 


46000 


POLYCHLORINATEO BIPHENYLS 


0.3 




0.3 






5 


CCME 










PYHENE 


0.0S 




1 


1000 








680 nc 




15 





Version 1.0 



Appendix A,2,6 (106) 



TABLE B: COMPONENTS FOR MOEE SOIL REMEDIATION CRITERIA (SURFACE/FULL DEPTH) - NON-POTABLE GROUNDWATER SITUATION ^ MEDIUM/FINE TEXTUREO SOILS || 


MEDWiWME TEKTURf D SOIL 


BESIDiNTIAyPAHKLANID (omi j 


MOEE 


MASS. 


ONI Soil 1 Cuiliiig Ecotoxn,ily Crrteria 


SubsWutc Crfena 


Soi' Cor nci Soil Leaching jModL MASS,.,1 


1 SoMnd Air 


CHBMICAL PARW^ETEPi 


Soil MDL 


POL 


iBkgrd. | Value MObF | rjolh C 


Value 1 Basis 


S1 Risk .S./GW2 1 S-/GW3 


1 S/IA 


SELENIUMi 


1 




1.9 


1000 


10 








320 |C 








SILVER 


0.25 




0,.,42 


1000 


2S 


■ 






98 nc 








STYRENE 


O'.Mt 




0.002 


500 










18 C 


(42) m 


MO 


(!,0) 2.a 


TETRACHLOROETIHAME, 1J.1,2- 




0,005 




too 










3.6 e 


2.9 


3900 


0.D6 


TffRACHLOROEm,ANE, l.l.a,:!- 


0,004 




0uM4 


500 










0.47 c 


1.4 


240 


0.043 


TEIBACHLO'BOETHYLENE 


0.002 




0,002 


500 




80 


0.45 


rabte A" 


170 c 


<280i) 1500. 


7C0 


(4 31 25 


THALOUiM 


2.5 




2.5 


iOOO 










41 !K 








TOLUiENE 


0.002 




0.QO2 


500 




150 






8100 nc 


2m 


430Q 


$9 


TiPH ■ refar lo PETROIIUM HYDROCARBOMS 


























raiCMLOROBENZENE. 1,2,4- 




0u66 




1000 




30 






370 nc 


6000 


770 


flfl 


THilCHLOROETHANiE. l.;1i,1- 


0.M2 




0.009 


100 






34 


rabli A' 


3'JOO nc 


4400 


8500 


87 


TRICHLOBOEIHANE. 1,1,?. 


0.001 




O.MI 


100 










23 e 


i|11| 2iS0O 


2f.K)0 


(0.21) too 


TRlCHLOflOETHYLENE 


0.W4 




OuOW. 


too 




60 


^e 


Tabli A- 


6/ n^ 


(14.) 130i 


?>»X- 


(0 28; 2,6 


miCHILOHOPHENOL. 2,4,5. 


0.1 




0.,1 


tooo 




10 






I^DC nc 




10 




THICHLOflOPHIENOL 2,4,6- 


0.1 




0.1 


IOOO 




« 






39 c 


ITOOO' 


3200 


l!0O 


VAHAOIUM" 


5 




91 


lOtiO 


■m 








470 nc 








VINYL CHLORIDE 


0j003 




0.003 


100 




ty 






029 c 


0'.25 


100 


0.0048 


XYLINiES 


0'j002 




OMi 


500 










61000 nc 


2900 


4100 


53 


ZINC 


25 




160 


tooo 


m 








16000 re 








ELECTRICAL OOiMDUCTWI'TY i|mS/ai) 


0.25 




0.57 




0.7 
















CHlOniOE" 


0.25 




330 




















NITRATE" 


5 




8, 




















NITRITE" 


5 




61 




















-SODIUM ADSORPTION RATIO ISAB) 






2.4 




1 
















SODIUM" 


25 
























c Cancpr i^.sK nc Hancanm Risk 










+ S-1 Risk Value dBlermmBd Irom huimn heaKh loxfcrty daia dofr;aJ b/ MOEE Standards Development Brandi slalf 


WOFE Soil Clean up Guideuia {SCUG) lor borcn is baied on a ho( waler exTad, and was devatoped t>v MOEE Slinddids Developiiicnl Branch stat* " Soil artenor, nol available 


a Soil cfrterm from Tabis A (po'able g'oundwate: situatiori) adopted lo aa'ount lor deqradalon to <m^ rhlcrids ' — " 


( )i Value m brackets 's baicd or moeiiiKj !I,b irirtoor air ui,i„fcf fisk concanlfalfln whicti is bek)w Uib indoor air backgroiinu corcs'ilraHon used in Iha Mass approacfi 


( 1-) 2-rri8lhy1 naplitt-jTriP sni cn^swii is applicable lo 1 moihyl naphil.alene wilfi the prevision m.ii i! toih are dstedad yi the soil the sum ol tlie two concon-rd-ions canno! wceed it'e ioil a.terfli; 
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TABLE B: COMPONENTS FOR MOEE SOIL REMEDIATION CRITERIA (SURFACBFULL DEPTH) - NON-POTABLE GROUNDWATER SITUATION - MEDIUM/FINE TEXTURED SOILS | 


MEOtUM/FINE TEXTURED SOIL 


INDUSTRIAUCOMMERCIAL CATEGORY {ug/gj | 


MOEE 


MASS, 


ONiT m 


Ctiling Eootoncity Criteria SubslM« Ciatria Soil Conlad 


Soil Leaching (Mod MASS ) | SoiMnd' Air 


CHEMICAL PAnAMETER 


SoBMDL 


PQL 


Bkgnj. 


Vahj* MOEE 1 NBlh.C Value | Baste S2 RM 


S-/GW2 1 S./GW3 1 S/IA 




■ " 1 


ACENAPHTHENE 


0.05 




0.07 


2500 








3W !!C 




IWO 




ACENAPHTHYLENE 


0.05 




o.oa 


2500 










2700 nc 




»40 




ACETONE 




0.1 




1000 










11000 nc 


58 


iJt 


2000 


ALDRIN 


■:'^^-m. 




0.06 


2500 




35 






0,04 c 


11 


69 


0.15 


ANTHRACENE 


0.0S 




0,16 


2500 




40 






130(W m 




2a 




ANTIMONY 


1 




I 


2500 


50 








u ne 








ARSENIC 


1 




17 


2500 


10 
















BARIUM' 


2.5 




210 


2500 


2000 








8700 nc 








iENZENE 


0.002 




0.002 


1000 




25 






83 c 


(3.0) 580 


2400 


(007) 12 


BENZO(a)ANTHRACENE 


0.05 




0.74 


2500 




40 


190 


ShWtx 






•"I 1 


BENZO(a)P¥BENE 


Q.m 




0.49 


2500 




40 


1<9 


ShIfTejc 




1700 


1700 


49000 


BENZOtblFLUORANTHENE 


0,05 




0.47 


2500 






10 


ShlfTex 


• 




640 




BENZO(o,h.llPERYLENE 


0.1 




068 


2500 




40 


190 


SJimx 






53 




BENZOMFLUORANTHENE 


0.05 




048 


2500 




40 


19 


Shi^ex 






37 




BERYLLIUM 


0.5 




1.2 


2500 


10 








0.85 c 








BIPHENYIL. 1.1. 




005 




2500 










6600 nc 




4.3 




BIS(2-CHL0R0fTHYyETHER 




OM 




1000 










016 c 


1.5 


110 


0.13 


BIS(2.CHL0R0IS0PR0PYL)ETHER 




066 




1000 










2S c 


29 


540 


MS 


BlS(2-ETHYLHEm)PHTHALATE 




0.86 




2500 










3S0 e 


11000 


5ao 


1000000 


BORON (AvaHabter 










:- ■■ 2 
















BROMODICHLOROMEIHANE 




0.005 




900 










25 c 




1260 




BROMOFORM 


0,002 




0.002 


1000 










190 c 


120 


1100 


. ■ u 


BROMOMETMANE 


0,003 




0.003 


1000 










ISO nc 


20 


3ma 


0J7 


CADMIUM 


1 




1 


2500 




n 






41 nc 








CARBON TETRACHLORIDE 


0002 




0.002 


1000 










12 c 


(18) 20 


10000 


(0,028) 0.41 


CMLORDANE 


0,05 




0.05 


2500 










2.0 c 


200 


OM 


18 


CHLOROANILINE, p- 




. 1,1 




2500' 










440 nc 




t.1 




CHLOROBENZENE 


0.002 




0,002 


1000 




m 






2200 nc 


(200} 620 


40 


(4.4) 11 


CHLOROFORM 


0.002 




0.006 


1000 










250 c 


(1.3) 71 


330 


(0.024) 1.7 


CHLOBOPHENOL. 2- 


0.1 




0,1 


2500 




18 




210 m 




800 




CHROMilUM (Total) 


1 


71 


2500 


1000 




1 




1 
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TABLE B; COMPONENTS FOR MOEE SOIL REMEDIATION CRITERIA (SURFACBFULL DEPTH) ■ NON-POTABLE GROUNDWATER SITUATION - MEDIUM/FINE TEXTURED SOILS | 


MEMUWFINi TEXTURED SOII. 


INDUSTRIAliCOMMERCIAL CATEGORY (ug^g) | 


MOEi 


MASS. 


1 ONTSiil 


Ceilmg || Eeotoiiciiy Crieria SubstWa CrHsiia || Soil Conlad || Soil Leadhini (MM. MASS.) || SoiMnd Air 


CHEMICAL PARAMETER 


Soil MDL 


PQL 


1 Bkgrd. 


Value II MOEE | N«tti, C Value | Basis || S2 Risk || S-/GW2 | S-/QW3 || MA 


CHROMIUM lilt) 




14 




2500 




230 






220000 nc 








CHROMIUM (VI) 


2,5 




2.S 


2500 


10 








600 nc 








CHRYSENE 


0.05 




0.6S 


2500 




40 


IB 


smm 






100 




COBALT- 


2,5 




21 


2500 


too 








7200 nc 








COPPEH' 


5 




S5 


2500 


»Q 








3400 nc 








CYANIDE (FfBt) 


0.05 




0.12 


500 










100 ne 




eioow 




DIBENZO|a.h)ANTHRACENE 


0.1 




0.1B 


2500 






1.« 


ShUTex 






140 




DIBBOMOCHLOROMEIHANE 


0,0031 




0.003 


500 










11 e 




930 




OICHLOROBENZENE, 1,2- |o-DCB) 


0.002 




0,002 


500 




30 






9900 nc 


15000 


2300 


280 


OICHLOBOBENZENE, 1.3- jm-DCB) 


0.002 




0.002 


500 




30 






9900 nc 


1S00O 


2300 




DICHLOROBINZENE, 1.4- (p-DCB) 


O.0O2 




0,002 


1000 




30 






63 C 


13000 


2400 


880 


DICHLOROaiNZIDINlE, 3,3'- 




U 




2500 










0.72 c 




400 




ODD 


0.05 






2500 










ij c 




780 




0DE 


0.01 






2500 




4 






.M .#■ 




15000 




DDT 


O.OS 




1.4 


2500 




4 






2.4 c 


64 


2.0 


470 


DICHLOftOETHANE, 1,1- 


0.002 




0.002 


500 










8500 nc 


2200 


2200 


53 


DICHLOROEIHANE. 1,2- 


0.002 




0.002 


10OO 




60 






17 s 


1.0 


460 


0.034 


DICHLOROETHYLENE. 1.1- 


0.002 




0002 


1000 










iS c 


0.42 


5200 


o^as 


DIGHLOROETHYLENE. CIS-1,2- 




0.OOS 




sen 






2.3 


Table A* 


1100 nc 




1700 




DICHLOROETHYLENE, TRANS-1.2- 


0.003 




0.003 


1000 






4.1 


Tabte A* 


2200 nc 




2100 




OICHLOROPHENOL, 2,4- 


001 




0.1 


2500 




•10 






94 tic 




3700 




DICHLOROPROPANE. 1,2- 


0002 




o.0§a 


500 










12 c 


1.8 


1300 


0.03S 


DfCHLOROPROPENE, 1,3- 


0003 




0,003 


1000 










4,6 c 


0,62 


63 


0J}15 


DIELDRIN 


OM 




0.05 


2S00 




4 






0.04 c 


14 


O.G2b 


0.21 


DIETHYL PHTHAUTE 




am 




. 2S00 










270000 nc 




0-?1 




DIMETHYL PHTHALATE 




0.66 




2100 










150000 nc 




0.7 




DIMETHYLPHINOL, 2.4- 


0.2 




M 


2500 








1 940 nc| 




; 110 




OINITROPHENOL, 2,4- 


0.2 




0,2 


2500 










94 nc 




■■.:■: 74,1 




OWITHOTOLUENi, 2,4- 




0.66 




2S0O 










IJ c 




17 




DIOXIN / FURAN (ng TEQ / 1 soil) 


0002 




0.007 








1 


CCME 










ENDOSULFAN 


0.04 




25«| 










360 nc 




OJS 
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TABLE B: COMPONENTS FOR MOEE SOIL REMEDIATION CRITERIA (SURFACE/FULL DEPTH) - NON-POTABLE GROUNDWATER SITUATION - MEDIUM/FINE TEXTURED SOILS | 


HEDiyM/FliE TEXTURED SOIL 


INDUSTRIAIVCOMMERCIAL CATEGORY (uq/g) 


MOEE 


MASS. 


ONT Sol 


Cafco Eooloxieity Criisria Subslituls Critsna | Soil C^nlad || Soil Leaching (Mod, MASS.) |l| SoiWnd Air 


CHEMICAL PARAMETER 


Soil MDL 


PQL 


Bkgrd, 


Value MOEE | NsBi. C Value | Basis 


1 S2RBh II S./GW2 II S-/II.W3 || SflA | 


1 


ENDRIN 


OJ>S 




0.0S 


2500 




0.06 






IS (ic 




0.014 


ETHYLBENZENE 


0002 




0.002 


1000 










6000 nc 


5800 


5a00 350 


ETHYLENE OIBROMIDE 


0004 




0.004 


500 










002 c 


0.24 


320 04)07 


IFLUORANTHENE 


DOS 




1.1 


2SO0 




. .- . . «o 






2400 nc 




840 


FLUORENE 


O.OS 




0,12 


2500 










2400 nc 




3S0 




HEPTACHLOR 


0.05 




0.05 


2500 










018 C 


5.8 


0.15 


ojm 


HEPTACHLOR EPOXIDE 


O.QS 




0.05 


250O 










0.01 c 


140 


680 


2.1 


HEXACHLOROBENZENE 


0.01 






2500 




m 






0.7« c 


780 


7300 


11 


HEXACHLOROBUTADIENE 


0.01 






2500 










11 e 


27 


460 


0.4 


HEKACHLOROCYCLOHEXANE, GAMMA 


0.01 






2500 




2 






0.64 c 




0^9 




HEXACHLOROETHANE 


0.01 






2500 










13 c 


260 


1800 


M 


INDENO(1,2,3-€d)PYRENE 


0.1 




0.3S 


2500 




40 


19 


ShlfTex 






70 




LEAD 


to 




120 


2500 






1000 


M0EE1 










MERCURY 


005 




0,23 


2500 




10 






57 mc 








METHOXYCHLOi 


0.05 




0,05 


mo 










300 nc 




44) 




METHYL ETHYL KETONE 




0,1 




1000 










66000 nc 


38 


U 


1800 


METHYL ISOBUTYL KETONE 




0.05 




500 










5500 nc 


69 


69 


62 


METHYL MERCURY " 








2500 




tl 






18 nc 








METHYL TEHT BUTYL ETHER 




0.05 




SOO 










570 nc 


410 


410 


■- m 


MEraYLEMi CHLORIDE 


0.003 




0,003 


1000 








200 e 


1100 


llpOi 


320 


METHYLNAPHTHALENE. 2- fl-) 


0.01 




0.29 


2500 








4400 nc 


1800 


1600 


■ 2i» 


MOLYBDENUM' 


2.5 




2.5 


2500 


40 








S50 nc 








NAPHTHALENE 


0,05 




0.08 


2500 




■;•-■« 






4400 nc 


3500 


1400 


130 


INICIKEL 


2.5 




.43 


2500 


£00 








710 nc 








PBNTACHLOiRQPHENOL 


0,1 




0.1 


2500 




' -.■ ■-! 






12 c 


37W)0 


680 


law 


PETROLEyM HYDROCARiBONS (gasolne/ditsel) 














1000 


MOEE 2 










PETROLEUM HYDHOCAHBONS (hiawy oils) 














$000 


MOEE 2 










PHENANTHRENE 


0.05 




MS 


2500 




'■:■.":/■-■ -40 


190 


ShfTiK 






150 




PHENOL 


0.1 




0.1 


1000 




.,',;: 40 






28000 nc 


760 


390 


46000 


POLYCHLORWATED BIPHENYLS 


0.3 




0.3 








25 


CCMt 










PYRENE 0.0S| 




1 


2500 










1B00 nc 




u 
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TABLE B: COMPONENTS FOR MOEE SOIL REMEDIATION CRITERIA (SURFACE/FULL DEPTH) - NON-POTABLE GROUNDWATER SITUATION • MEDIUM/FINE TEXTURED SOILS | 


MEDIUWFMi TEXTURED SOIL 


INOUSTRIAyCOMMERCIAL CATEGORY (ug/|) | 


MOEE 


MASS. 


ONT Soil 


Ceilifif Ecotoxicily CriWria || SubstNiite CrilBtia ||| Soil Contact || Soil Leachhg fMod. MASS.) | SoiWnd Air 


CHEMICAL PARAMETER 


StU MDL 


POL 


Bkgid. 


Value MOEE | Nelh. C || Vilue | Basis ||i S2 Risk || 8-/GVV2 | S./GW3 || S^A 


, 


SELINIUM 


1 




1J 


2500 


10 








3100 nc 








SILVER 


025 




0.42 


Z5«l 


JO 








240 nc 








STYRENE 


0.002 




0.002 


1000 










28 c 


(42) 99 


340 


(1.0} 2.a 


TETRACHLOROETHANE. 1,1,1,2- 




0.005 




500 










4.S c 


2,9 


3900 


o.o« 


TETRACHLOROETHANE, 1,1,2,8. 


0.004 




0004 


1000 










0.64 e 


1.4 


240 


0.043 


TETRACHLOROETHVLENE 


0.002 




0.002 


1000 




£0 


0.45 


Table A' 


290 c 


(280) 1500 


760 


(4.3) 2S 


THALLIUM' 


is 




2.5 


2i00 










■ ■ ■ , . 32 m 








TOLUENE 


OMi 




oooa 


1000 




150 






1900 nc 


3200 


4300 


53 


TPH ■ refer lo PETROLEUM HYDROCARBONS 


























TRICHLOROBENZENE, 1.2,4. 




o.es 




25O0 




30 






1300 nc 


6000 


770 


88 


IRICHLOROETHANE. 1,1,1- 


0.002 




0.009 


500 






34 


Table A' 


9900 nc 


4400 


Bsm 


87 


TRICHLOROETHANi. 1,1,2- 


0,002 




0.002 


500 










3,1 nc 


(11) 2900 


2900 


(0,21) 100 


TRICHLOROETHYLENE 


0.W4 




0.004 


500 




60 


U 


Table A* 


140 c 


114) 130 


3900 


10.28) 2.i 


TRICHLOROPHENOL, 2.4,5- 


OJ 




0.1 


2500 




10 




4700 rtc 




10 




TRICHLOROPHENOL 2,4.6- 


0.1 




o.t 


2500 




10 






59 £ 


17000 


3200 


1100 


VANADIUM" 


5 




91 


2500 


2S0 








910 nc 








VINYL CHLORIDE 


0.003 




0,003 


500 




60 






0.50 C 


025 


100 1 0.004«j 


XVLElNES 


1.002 




0.002 


1000 










190000 nc 


2900 


4100 


93 


ZINC 


2S 




160 


2500 


«J0 








100000 nc 








ELECTRICS. CONDUCTWITY (mS/wn) 


0.25 




0,57 




1.4 
















CHLORIDE"* 


0.2S 




330 




















NITRATE"' 


S 




61 




















NITRITE'" 


5 




61 




















SODIUM ADSORPIION RATIO (SAR) 






24 




12 
















SOOIUM"' 


25 
























e Cancer Rtefc m Noncancer Risk 


t S-2 Risk Value determined Irom human health toxicity data derived by MOEE Slandards Development Branch staH. 


MOEE Sod Clean-up Gukfebne (SCUG) for boron m based on a hot water erirad, and was developed by MOEE Slandards Oevetofment Bfarvch siaH. 


( 1-) Z-methyl naphlhaSene soil crrleriDn is applicable to 1 -methyl naphthalene with the pravtsion thai if both are detected in the soil, the sum of the !wo concenlraiions cannot exceed the soil cntarion. 


( ) Value m brackais is based on meeting the ndoor air cancer risk ooncerstration whicJi ts below the indoo? air background concenlralion used h the Mass approach " InorganK mercury CfSena used. "• Soil crHtrion not avaibblt. 


a SoU criiarion from Table A (potable gioundwater sKualion) adopted to account for degradation to vinyl t^iioride 
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TABLE B: COMPOHENTS FOR MOEE NON-POTABLE GROUNDWATER CRITERIA - FOR MEDIUM/FINE TEXTURED SOIL SITUATIONS | 


l»ED»M/FINE TEXTURED SOIL SITUfiTION 


ALL CATEGORIES (Ajricuilliiral, RestdeMial/Paridand. IndustrialCom-nereiat) (u^) | 


CHEMICAL PARMSETER 


MOLVatos || Basis; | SotobilMy (1/2) |j Ceiling Value || GWa | Bssis || GW3 | Basis 


1 SubsliHe Not.' 1 Basis 


■ 1 


ACENAPHIHENE 


1J 


MISA 


1700 


50000 






5200 


AWQC 






ACENAPHTHYLENE 


1.4 


MISA 


2000 


50000 














ACETONE 


0.01 


MASS. 


500000000 


50000 


11000000 


Volaltltty Risk 


3$0O 


LOEL 






aldrin: 


0.01 


DW 


8.5 


50000 


14 


Volatility Risk 


30 


AWQC 






ANTHiRACEHE 


0.01 


OW 


ISO 


50000 






12 


LOEL 






ANITIMONY 


01 


OW 




SOOOO 






ISOOO 


Awac 






ARSENIC 


0.5 


DW 




50000 






4S0 


AWOC 






BARIUM 


0.25 


DW 




50000 






asooo 


LOEL 






BENZENE 


0.5 


OW 


890000 


50000 


(63) ISOOO 


Ail Badtgiound 


53000 


AWQC 






BENZO(a)ANTH RACEME 


0.2 


DW 


5 


50000 






18 


LOEL 






BENZO(a)PYRENE 


005 


DW 


1,9 


50000 


3700 


Volalility Risk 


2.1 


LOEL 






BENZO(b)FLUORANrHENE 


01 


DW 


? 


50000 














eENZ0(9,h,l)PERYLENE 


Di 


DW 


013 


50000' 






2.0 


LOiL 






BENZO(k)FLU0RANTHENE 


0,01 


OW 


0.4 


50000 






74 


LOEL 






BERYLLIUM 


25 


DW 




SOOOO 






M 


AWQC 






BIPHFNYL, 1,1- 


0.6 


MISA 


3800 


SOMM 






1700 


LOEL 






BIS(2CHL0R0ETHyL)ETHER 


4.4 


MISA 


SIOOOOO 


50000 


710 


Volatiltty Risk 


2400000 


AWQC 






BIS(?-CHLOROISOPROPYL)ETHEB 


22 


MISA 


850000 


50000 


2700 


Volatibly Risk 


2400000 


AWQC 






BIS{2-ETHYLHEXYL)PHrHALATE 


22 


MISA 


650 


50000 


7800000 


Volalllity Risk 


30 


AWQC 






BORON 


10 


DW 




SOOOO 














BROMODICHLOROMETHANE 


0.8 


MISA 


2300000 


50000 






670000 


LOEL 






BRQMOFORM 


S 


DW 


1600000 


50000 


ssoo 


Voiaiilrtv Ri-sk 


290000 


LOEL 






BROMOMETHANE 


3.7 


MISA 


8800000 


50000 


16 


Volatility Risk 


3200 


LOEL 






CADMIUM 


925 


DW 




mm 






11 


AWQC 






CARBON TETRACHLORIDE 


2. 


DW 


40O0O 


50000 


(8 9) 1W 


Atr Background 


350000 


AWQC 






CHLORDANG 


0.02 


DW 


28 


50000 


1?0 


VolafiWy Risk 


0.04 


AWQC 






CHLOROANILINE. p- 


» 


liASS. 


1300000 


50000 






100 


LOEL 






CHLOROBENZENE 


0.5 


DW 


240000 


50000 


(2500) 7800 


Air Background. 


500 


AWQC 






CHLOROFORM 


1 


BW 


470000 


50000 


(50) 2700 


Air Background 


12lK)0 


AWQC 






CHLOROPHENOL, 2- 


0.3 


DW 


14000000 


50000 






44000 


AWQC 






CHROMIUM (Tola)) 


2.5 


DW 




50000 






2000 


LOEL 






CHROMIUM (III) 























*r 
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TABLE B; COMPONENTS FOR MOEE NON-POTABLE GROUNDWATER CRITERIA - FOR MEDIUM/FINE TEXTURED SOIL SITUATIONS | 


MEDIUM/FINE TEXTURED SOIL SFTUATION 


ALL CATEGORIES (AgfiniNural, RasWenliaWarWand!, IndysIriaVComTOrcial) (ug/L) 


CHEMICAL PARAMETER 


MDL Value 


1 BasH |! SclibiWy (1/2) | Csilingi Valui || GW2 [ Bam 


1 QW3 1 Basis II Substitute Nos.- | Basra 








CHROMIUM (VI) 


10 


DW 




SOOOO 






110 


AWQC 






CHRYSENE 


0.8 


DW 


■■ •! 


SOOOO 






7 


LOEL 






COBALT 


0.1 


DW 




SOOOO 






■■■ ■■,m 


LOEL 






COPPER 


2,5 


DW 




SOOOO 






.'.■:: "^■':M 


LOEL 






CYANIDE 


S 


DW 


5CWOQOO0 


SOOOO 






,:^.,:;i2 


AWQC 






DIBENZO(a,:h}ANTHRACEN£ 


0.1 


DW 


Oil! 


50000 






ISO 


LOEL 






OIBROMOCHLOROMETHANE 


2 


DW 


20Q000C 


SOOOO 






650000 


LOEL 






DICHLOROBENZEME. 1.2- |o-DCB| 


0.S 


DW 


73O00 


50000 


63000 


Volatility Risk 


reoo 


AWQC 






DICHLOROBEMZEME, 1,3- (mOCB) 


0.5 


DW 


62000 


50000 


83000 


Vtitaliiity Risk 


7600 


AWQC 






DICHLOflOBENZENE. 1.4- (pOCB) 


0.5 


DW 


40000 


50000 


180000 


Vilatility R»k 


im 


AWQC 






DICHLOROBENZIDWE, 3,3'- 


83 


MASS. 


1S00 


50000 






5000 


LOEL 






ODD 


0.08 


MISA 


80 


50000 






« 


AWQC 






DDE 


0.08 


MtSA 


m 


K-OOO 






10OOQ 


AWQC 






DDT 


0.05 


ow 


1.6 


50000 


810 


VolatilHy Risk 


0.001 


AWQC 






DICHLOROETHANE, I.IU 


0.5 


DW 


2800000 


SOOOO 


56000 


Volaliiity Risk 


2000000 


LOEL 






DICHLOROETHANE. 1,2. 


1 


DW 


4400000 


50000 


110 


VolallWy Risk 


200000 


AWOC 






DICHLOROETHVLENE, l.l- 


0.5 


DW 


110000 


60000 


«.1 


Vobiliify Rirk 


120000 


AWQC 






DICHLOROETHYLENE, CiS-1,2- 


0.5 


DW 


400000 


50000 






120000 


AWOC 


70 


MMCL 


OICHLOROETHVLENE. TRANS-11 2- 


0.5 


DW 


30W00' 


50000 






120000 


AWQC 


too 


MMCL 


DICHLOROPHEMOL, 2,4- 


02 


DW 


2300000 


50000 






3700 


AWQC 






DICHLOROPROPANE. 1.2- 


05 


OW 


■ 1400W0 


50000 


S8 


Volaiilily R^ 


57000 


AWQC 






DICHLOROPROPENE. 1,3. 


1.4 


MISA 


1400000 


50000 


24 


Volatility Risk 


2400 


AWQC 






OIELDRIN 


0.02 


OW 


93 


60000 


11 


Volatility Ri$k 


0.02 


AWQC 






DIETHYL PHTHAUTE 


4 


MASS 


450000 


50000 






30 


AWQC 






DIMETHYL PHTHAUTE 


1.5 


MASS 


2500000 


50000 






30 


AWQC 






DIMETHVLPHENOL, 2.4- 


73 


MISA 


3900000 


50000 






21 OM 


AWQC 






OINITROPHENOL, 2,4- 


42 


MISA 


8800000 


50000 






1500 


AWQC 






DIMITROTOLUENE, 2,4- 


03 


DW 


140000 


50000 






2300 


AWQC 






DIOXIN / FURAM (TEQ> 


0000004 


DW 










0.00001 S 


ODWO *' 






ENDOSULFAN 


0.12 


MASS 


75 


SOOOO 




O.S« 


AWQC 






ENDRIN 


0.0S 


OW 


130 


SOOOO 




0.02 


AWQC 






ETHYLBENZENE 


05 


OW 


81000 


mm 


180000 


VoWWy Risk 320000 


AWQC 1 







Version 1.0 



Appendix A.2.6 (113) 



TABLE B: COMPONENTS FOR MOEE NON-POTABLE GROUNDWATER CRITERIA - FOR MEDIUM/FINE TEXTURED SOIL SITUATIONS | 


MeOIUM/FINE TEXTURED SOIL SrTUATION 


ALL CATEGORIES (Agricultural, Residfintal/Parfcland. indusfraVCottvTwrcial) (ug/L) 


CHEMICAL PARAMETER 


MOL Value | Bapis | Solubility (l/i) | Ceilmg Vaius || GW2 | Basis || GW3 | Basis || Substiirte Nfis.* | Basis 


1 


ETHYLENE DIBROMIDE 


1 


DW 


2200000 


50000 


21 


Volatilily iRisk 


28000 


LOEL 






FLUORANTHENE 


0.2 


BW 


130 


^xm 






40000 


AWQC 






FLUORENE 


1.7 


DW 


950 


50000 






230 


LOEL 






HEPTACHLOR 


0.01 


DW 


2a 


50000 


1,6 


Volalilitv RisJc 


0.04 


AWQC 






HEPTACHLOfl EPOXIDE 


0.01 


DW 


180 


50000 


■■,,i;i'v ■;:;,lT 


Volatilrty Risk 










HEXACHLOROBENZENE 


0.01 


DW 


55 


50000 


S* '^^^^ -■;;.?! 


Votalrlity Risk 


87 


AWQC 






HEStACHLOROBUTADIENE 


0.01 


DW 


1000 


50000 


^/y...\,.-.^,si 


Volatility Risk 


93 


AWQC 






HEXACHLOROCYCLOHEXANE, GAMMA (pmma-HCH| 


0.5 


MASS. 


3500 


50000 






o.e 


AWQC 






HEXACHLOROEIHANE 


0.01 


DW 


25000 


50000 


n 


Volatility Reik 


5400 


AWQC 






INDEN0(1,Z.3-C<I)PYRENE 


0.2 


DW 


0:27 


50000 














LEAD 


0.25 


DW 




50000 






32 


AWQC 






MERgyRY 


0,02 


DW 


28 


50000 






0.12 


AVraC 






METHOXYCHLOR 


lO'.OS 


DW 


20 


6OO0O 






M 


AWQC 






METHYL EIHYL KETONE 


in 


MASS. 


140000000 


SOOOQ 


11000000 


Volatility Fttsk 


1200000 


LOEL 






METHYL ISOiUTYl KETONE 


50 


MASS. 


9600000 


SOOCO 


35COOQ 


VolatMy Risk 


4300000 


LOEL 






METHYL MERCURY 








50000 






0,12 


AWOC 






METHYL TERT BUTYL ETHER 


0,5 


MASS 


240OGO0O 


soooo 


520000 


Volalility Risk 


1000000 


LOEL 






METHYLENE CHLORIDE 


5 


IDW 


8400000 


90000 


570000 


Volatility Risk 


130000 


LOEL 






METHYlNAPHTHALiME, 2- 


2.2 


MiSA 


1S000 


50000 


150000 


Volatility Risk 


15000 


AWQC 






MOLViDENUM 


0.25 


DW 




50000 






7390 


LOEL 






NAPHTHALENE 


1.6 


MISA 


11000 


50000 


3/000 


Volat^ Risk 


6200 


AWQC 






NICKEL 


1 


OW 




mm 






ieoc 


LOEL 






PENTACHLOROPHENOL 


0,1 


DW 


7000 


soooo 


15000 


Vobliiy Risk 


130 


LOEL 






PETROLEUM HYDROCAnBONS (psolinB/dlBif 1) 






















PETROLEUM HYDROCARBONS (heavy site) 






















PHENANTHIRINE 


0.1 


DW 


410 


50000 






fi3 


AWQC 






PHENOL 


?.4 


MISA 


40000000 


soooo 


120000000 


Volatility Risk 


29000 


AWQC 






POLYeHLORINATED BIPHiNVLS 


OJI 


OW 


16 


50000 


S..1 


Volalifily RIsI 


0.15 


AWQC 






PYRENE 


0,2 


DW 


80 


soooo 






0.04 


LOEL 






SELENIUM 


5 


DW 




soooo 






SO 


AWOC 






SILVER 


25 


DW 




50000 






11 


AWOC 






STYHENE 


0.5 


DW 


15MQ0 


50000 


{2500) $900 


Ail iBackgiound 
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TABLE IB: COMPOiNENTS FOR MOEE NON-POTABLE GROUNDWATER CRITERIA ■ FOR MEDIUM/FINE TEXTURED SOIL SITUATIONS 


MIOIiyiiiFIBE TilTUWEO' SOIL SITUATON 


ALL CAIKGOHIES (Aqrcultural, Resdsrlial'Parkland, lncfijs1fiali'Con-innerc:a') (uc^l) 


CHEMICAL PARAMETER 


MDLValuii 1 Basis. | Soluti% 11/2} | Ceiling Va'us | 


■ GW.? 1 Basis II GW3 1 iasisi 11 Sibstuti Mas." 1 Basis 1 


• 1 


TIETRACHLOROETOANE, l.1i,1,2- 


5 


IMIASS 1 lOOOM' 


50000 


3« 


Volatility Risk 


S3000 


AWQC 






TETRACHtOflOilETHANE, 11,1,2.2. 


1 


DW 


ISOOWO 


50000 


140 


Volaiitity RuM 


24000 


AWQC 






TETRACHLOROilTHYLENE 


0.6 


BW 


1IWW 


5000O 


(3100) leocfl 


Air Eackgromid 


6400 


AWQC 


5 


MMCL 


■THALltUM 


O'JS: 


DW 




50CO0 






400 


AWQC 






TOLUENE 


0.5 


QiW 


2?0«l 


50000 


47000 


Volalilrty Hak 


180000 


AVWC 






TPH - leiiir to PETiROLElUiM HViDROCAnBONS - 






















TRICHLOROilNZENiE, 1„2„4. 


0.05 


DW 


1500 


50000 


3900 


VoLaliLily Risk 


500 


AWQC 






TRlGMLOROETHANi., 1,1,1- 


a,5 


DW 


370000 


yyjoo 


26000 


VckiliW/ Risk 


160000 


AWQC 


aoo 


MMCL 


TMCHLOflOETHAME. 1,1.2- 


0,6 


ow 


?30OO0O 


SOOM 


(t?01 100000 


Ajr Baciigfourid 


9-1000 


Awac 






TBICHLOROETHVliNi 


0.i 


DW 


5S0000 


.bOOOO 


(190) 1700 


Air Background 


221X00 


AWQC 


so 


orjVvCi 


TBICHLOeOPHENOl, 2.4,S- 


M 


OW 


8^»0i 


50000 






630 


AWQC 






TiRiCHLOnOPHENOL 2.:4,6- 


0.2 


DW 


400000 


5W» 


230000 


Volahlrty fisfe 


97D0 


AWQC 






VANiADIUM 


O'.ii 


iw 




M-OOO 






2t)0 


LOfiL 






VIMl. CHLORIDE 


0.S 


m 


650 


500WJ 


1,3 


Volalility m-^ 


3600000 


AWQC 






xmiNis 


1,1 


DW 


ISMO 


50000 


35000 


Voiaiilifj' Riil( 










ZINC 


1 


DW 




50000 






1100 


LOEL 






ILECTniCAL CONDUCTIVITY (mStm) 


0.003. 


ow 


















CHLORIDE 


aoo 


iMISA 


















WITlRATi 


f50 


IMIISA 




SOOOO 














NITRITi 


2» 


MiSA 




50000 






2000 


LOEL 






SODIUM ADSORPTION RATIO' (SAB) 






















SODIUM 


50 


■MISA 


















( ) yolal.Wy (.5k value in brac^els >s bj«cl on mse'in^ ;ne ir^sr a'f cawsr r»k crincef.ra'Bj" nt.ici is bebv the r^toor air bjriground ajrcem'aiwn used n tha Masi apprcaoh 


-| 


GroundwatBr ciCiirior liom Table A fpoUbla ciounawa(?j) adopled It) a.xounl lor degiadaSion to vmyl cfilofjde 


" ODWO \isi6 duB 10 unava lability of a LOEL tor lolaf Draxms/Furafis (TEQ) 
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Appendix A.2,7: Table C Criteria Components - Medium/Fine Textured Soil 

(Sub-surface) - Potable Groundwater Situation 



Version 1 .0 " Appendix A.2.7 (116) 



TABLE C: COMPONENTS FOR MOEE SOIL REMEDIATION CRITERIA (SUB-SURFACE) ■ POTABLE GROUNDWATER SITUATION - MEDIUM/FINE TEXTURED SOILS | 


MEOiUM/FINE TEXTURED SOIL 


RESIDENTIAUPARKLAND CATEGORY (ug/g) 


MOEE 


urns. 


ONT Soil 


Ceiling MOEE | Subsiitula Crrtsna 


Soil Cwtad Soil Leaehing (Mod. MASS.) 


CHEMICAL PARAMETER 


Soil MOL 


POL 


Bkgrd. 


Value Ind. Ecotox | Value | Basis 


SZRiSh S-.'QW1 1 S-/GW2 | S-/QW3 






ACENAPHTHENE 


005 




0.07 


2500 








3600 nc 


15 




1300 


ACENAPHTHYLENE 


005 




0.08 


2500 








270O nc 


130 




840 


ACETONE 




0,1 




1000 








11000 nc 


3.5 


58 


3» 


ALDRIN 


om 




0.OS 


2500 








0.04 c 


0.08 


11 


69 


ANTHRACENE 


0.05 




016 


2500 








13000 nc 


1500 




u 


ANTIMONY 


1 




1 


2500 








44 nc 








ARSENIC 


11 




17 


2500 


10 














BARIUM' 


2.5 




210 


2500 








8700 nc 








BENZENE 


0.002 




0.002 


1000 








63 c 


0J4 


(3.01 iSSO 


2400 


BENZO(a)ANTHRACENE 


0.05 




0.74 


2500 




190 


Shi/Tax 




«,e 




170 


BENZO(a)PYRENE 


0.05 




0.49 


2500 




rs 


ShlfTex 




9.0 


1700 


1700 


eEN20(b)FLU0RANTH£NE 


0.05 




047 


2500 




19 


Sh^e* 




18 




640 


BEfJZ0(9,h.i)PERnENE 


0.1 




068 


2500 




190 


ShIfTex 




i% 




53 


BENZO(k)FLUOftANTHENE 


0.05 




048 


2500 




19 


ShlfTex 




1« 




37 


BERYLLIUM 


0,5 




,.j-U 


2600 








085 C 








BIPHENYL, 1.1- 




005 




2500 








6600 nc 


0J9 




4.3 


BIS(2CHLOnOETHYL)ETHER 




o.e« 




1000 








016 c 


0.01 


1,5 


110 


BIS(2-CHL0R0IS0PH0PYL)ETHEn 




dM 




1000 








26 c 


0.024 


29 


540 


BIS(2-ETHYLH EXYLIPHTHALATi 




066 




2500 








330 C 


100 


ITOOO 


m 


BORON (Available)' 










I 














BROMODICHLOROMETHAME 




0.005 




SO<J 








25 e 


0.12 




1200 


BROMOTORM 


0002 




0.002 


1000 








190 c 


0.11 


120 


11M 


BROMOMETHANE 


0.003 




0.003 


1000 








160 nc 


12 


iM) 


3900 


CADMIUM 


1 




_1i 


2500 








41 nc 








CARBON TETRACHLOROi 


0.002 




0.002 


1000 








12 e 


1.0 


(1.8) 20 


10000 


CHLORDANE 


005 




OjOS 


2500 








2.0 c 


St 


200 


hm 


CHLOROANILWE, p- 




U 




2500 








440 nc 


03 




11 


CHLOROBENZENt 


0002 




0.002 


1000 








2200 nc 


2.4 


(200) 620 


40 


CHLOROFORM 


0002 




0,006 


1000 








250 c 


0.13 


(1.3) 71 


330 


CHLOROPHENOL, 2- 


0.1 




0.1 


2500 








240 nc 


0.0055 




800 


CHROMIUM (Totafl 


5 




71 


2500 
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TABLE C: COMPONENTS FOR MOEE SOIL REMEDIATION CRITERIA (SUB-SURFACE} ■ POTABLE GROUNDWATER SITUATION - MEDIUM/FINE TEXTURED SOILS 


MEDiyM/FINE TEXTURED SOIL 






RESIDENTIAL/PARKLANO CAIEGORY {ugj'g) 


MOEE 


MASS. 


ONT Soil 


Celling MOEE Subslituie Criteria Soil Conlad | Soil Liadiing (Mfjd. MASS.) 


CHEMICAL PARAMETER 


Soil MDL 


PQL 


Bkgrd 


Value Ind Ecolox Valuo | B-isis S2 Risk | S./QW1 | S./GW2 | 8-/GW3 


1 


CHROMUy (III)" 


.4 




zm 








220000 nc 








CHROMIUM (VI) 


2.8 




2.S 


4'500 








600 nc 








CHRYSENE 


0,05 




0.69 


2500 




IB 


Shifffii 




17 




too 


COBALT- 


2,5 




t1 


am 








7200 nc 








COPPER- 


S 




IS 


im 








3400 nc 








CYANIDE (Free) 


0.05 




0,12 


500 








1W nc 


100O00O 




610000 


DIB£NZO(a.h)ANTHRACENE 


0.1 




0.16 


2300 




■ ■,. 1J 


Shl^ex 




110 




140 


DIBPOMOCHLOnOMETHANE 


0.013 




0.003 


SCO 








18 C 


0.09 




930 


DICHLOROBENZENE. 1.2- (o-DCB) 


0,002 




0.002 


500 








9900 nc 


D,«S 


15000 


23W 


DICHL0R08ENZEHE, 1,3- (m-DCB) 


0.002 




0,002 


.500 








9900 nc 


1»0 


1S0OO 


2300 


DICHLOROBENZENE, 1,4- (p-DCB) 


0.002 




0.002 


tooo 








63 c 


0.92 


13000 


2400' 


DICHLOROBENZIOINE, 3,3'- 




..:,:,K':.. tJ 




2500 








0.72 c 


21 




400 


ODD 


0.05 






2S00 








3.S 


3900 




780 


iDi 


001 






2500 








84 c 


22000 




15000 


DOT 


8,05 




1.4 


2500 








2.4 c 


1200 


64 


2.0 


DICHLOROETHANE, 1,1- 


i.ooa 




0,002 


600 








8.S0O nc 


3.0 


2200 


2200 


DiCHLOROETHANt, 1,2- 


iooi 




0.002 


1000 








17 C 


O.0S 


1:01 


460 


DICHLOROETHYLENE, 1,1- 


0.002 




o.oot 


1000 








2.5 C 


7i' 


0.42 


5200 


DICHLOflOETHYLENE, CIS-1,2- 




0.005 




500 








1100 nc 


£.3 




1700 


DICHLOROETHYLENE, TRANS-1.Z- 


0.003 




0,003 


1000 








2200 nc 


4.1 




2100 


DICHLOROPHENOL, Z.A- 


0.01 




0,1 


zsm 








94 nc 


OJ 




3710 


DICHLOROPROPANE, 1,2- 


0.002 




0.002 


500 








12 c 


0.13 


1.5 


1300 


DICHLOROPROPENE 1,3- 


0.003 




0.003 


1000 








46 C 


(tM 


0.62 


S3 


OIELDRIN 


0.05 




0.05 


2500 








004 c 


0025 


14 


0.025 


DIETHYL PHmALATE 




0.66 




2S00 








27000 nc 


130 




071 


DIMITOYL PHTHAUTi 




0.66 




2500 








15000 nc 


1200 




0,7 


DIMETHYLPHENOL, 1,4. 


02 




0.2 


2S0i 








940 nc 


0.t4 




140 


DWIIROPHENOL, 2,4- 


Oi 




0.2 


2500 




» 




94 nc 


0.12 




4.1 


DINITROTOLUENE, 2,4- 




9M 




2510 








1.8 c 


0.004 




17 


PIOXIN / FURAN (ng TEQ / soil} 


0002 




0.007 






1 


CCME 










ENDOSULFAN 


0.04 






■ 2500 








360 nc 


0.16 


0.29 
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TABLE C: COMPONENTS FOR MQEE SOIL REMEDIATION CRITERIA (SUB-SURFACE) ■ POTABLE GROUNDWATER SITUATION - MEDIUM/FINE TEXTURED SOILS 


HEOIUWFINE TEXTURED SOIL 


RESiOENTIAL/PARKLAND CATEGORY (ug/g) 


MOEE 


MASS. 


QNT Soil 


Ceiling MOEE Substnute Crileria Soil Contact 


Soil Ltachmg (Mod. MASS.) | 


CHiMiCAl PARAMETER 


Soil MOL 


POL 


BIgrd. 


Value tnd Eccloit Vakja | Basis 32 Risk 


S-/GW1 1 S-/GW2 


1 S/GW3 1 


1 


ENORM 


■ -' ■ w 




0.05 


8500 








15 nc 


0.56 




0.014 


ETHYIBINZENE 


0.002 




0.002 


IWO 








6O0O nc 


o^a 


6800 


5800 


ETHYLENE DIBROMIDE 


0.004 




0.004 


500 








0? c 


e.oia 


0.24 


320 


FLUOfiANTHENE 


0.05 




1.1 


2S00 








Z4t)0 nc 


i40 




MO 


FLUORENE 


0.05 




0.12 


2500 








2400 nc 


340 




350 


HEPTACHLOR 


0,05 




0.0S 


ima 








0.16 c 


11 


5,8 


0.15 


HEPTACHLOR EPOXIDE 


0.05 




0.05 


2S00 








0.09 c 


12 


140 


680 


HEXACHLOROBENZENE 


0.01 






2500 








OJS c 


200 


780 


7300 


HEXACHLOROBUTADIENE 


0.01 






2500 








11 c 


22 


27 


460 


HEXACHLOROCYCLOHiXANE, GAMyA 


0.01 






2500 








0.64 c 


2.5 




0.49 


HEXACIHLOROETHANE 


0.01 






2500 








13 c 


a^ 


260 


1800 


INDEM0t1,a,3.€d)PYRENE 


0:1 




0.38 


2500 




19 


Shl^M 


• 


53 




70 


LEAD 


10 




120 


2500 




1000 


M0EE1 










MERCURY 


0.05 




0.23 


2500 








57 nc 








IMETHOXVCHLOR 


0,05 




0.05 


2500 








300 nc 


12000 




4.0 


METHYL ETHYL KETONE 




0.1 




1000 








66000 nc 


9Z1 


38 


38 


METHYL ISOBUTYL KETONi 




0,05 




500 








5500 nc 


0.49 


69 


69 


METHYL MERCURY 








2500 








IS nc 








METHYL TERT BUTYL ETHIR 




0.0S 




500 








570 nc 


57 


410 


410 


METHYLENE CHLORIDE 


0.003 




0.003 


lOOO 








20O c 


1.1 


1100 


HOT 


METHYLNAPHTHALiNE. t- ('1-) 


0.05 




0.29 


2500 








4400 nc 


1.2 


IgGO 


1600 


MOLYBDENUM- 


2.5 




2,5 


2m 








5S0 nc 








NAPHTHALENE 


0.05 




0.09 


2500 








4400 nc 


4.6 


3500 


1400 


NICKiL 


25 




43 


2500 








710 nc 








PENTACHLOROPHENOL 


0.1 




0.1 


2500 








12 e 


180 


37000 


680 


PETROLEUM HVOROCARBONS (gasslinj/diiMi) 








1 1 


10O 


MOEE 2 










PETROLEUMi HYOROCARBONS (hsavy eils) 












iOOO 


MOEE 2 










PHENANIHiENE 


0.05 




0,19 


2100' 




190 


ShIffM 




720 




m 


PHENOL 


0.1 




0.1 


1000 








2SOO0 m 


■■■■ ■i4 


760 


390 


POLYCHLORINATED BIPHENYLS 


0.3 




0,3 






ss 


CCME 










PYRINE 


0.05 




1 


2500 






1 1S00 nc| 


500 




1.3 
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TABLE C; COMPONENTS FOR MOEE SOIL REMEDIATION CRITERIA (SUB-SURFACE) - POTABLE GROUNDWATER SITUATION - MEDIUM/FINE TEXTURED SOILS | 


MEDIUIH/FINE TEXTURED SOIL 


RESIDENTIAL/PARKLAND CATEGORY (ug/g) \ 


mm 


MASS. 


ONT Soil 


Ceiling |l iMOEE || Sutetluta Critena 


Soli Contact || Soil Leaching (M«). MASS.) 


CHEMICAL PARAMETER 


Son MDL 


PQL 


Bkgrd, 


Value 1 M. Ecotox. || Value | Qa&ir. 


82 Risk 1 S-/GW1 1 S./GW2 1 S-/GW3 








SELENIUM! 


1 




1.9 


2iDti 








3100 nc 








SILVER 


0.25 




0,42 


Z500 








SM nc 








STYRENE 


0.002 




0.002 


1000 








28 C 


1.7 


(42) 99 


840 


TETRACHLOROETHANE, 1.1,1.2- 




0.005 




sm 








4.9 C 


0J9 


2,9 


3900 


TETRACHLOROETHANE, 1,1.2.2- 


o.ra4 




0,004 


IITO 








0.64 c 


0.0t 


1.4 


240 


TETRACHLOftOETHYLENE 


0.002 




0,002 


1000 








290 C 


0.4S 


1800 


760 


THALLIUM 


2.5 




2,5 


2500 








n nc 








TOLUENE 


0.002 




0.002 


1800 








iKXX) nc 


2.1 


3200 


4300 


TPH • re(6r lo PETROLEUM HYDROCARBONS 
























TRlCHL0R0BEt4ZeNE, 1,2.4- 




l.» 




2100 








1300 nc 


110 


6000 


770 


TRICHLOHOErHANE. 1,1, 1- 


QM2 




0.009 


500 








9900 nc 


34 


4400 


iSOO 


TRICHIOROETHANE, 1,1,2- 


0.002 




0.002 


500 








3.1 c 


O^S 


til) 2§00 


2900 


TRICHLOROETHYLENE 


0.004 




0.004 


500 








140 c 


3J 


(14) 130 


3900' 


TRICHLOROPHENOL. 2.4.5 


0.1 




0.1 


2500 








4700 nc 


1.2 




10 


TRICHLOROPHENOL 2.4,6- 


01 




0.1 


2500 








59 £ 


OM 


17000 


3200 


VANADIUM' 


s 




91 


25W 








910 tw 








VINYL CHLORIDE 


0.003 




0.003 


500 








0.50 c 


038 


OJS 


100 


XYLENES 


0,002 




0002 


1000 








190000 nc 


2S 


2900 


4100 


ZINC 


2S 




160 


im 








100000 nc 








ELECTRICAL CONDUCTtVITY (mS/on) - 


0.25 




57 














1 


CHLORIDE -^ 


025 




330 


















NITRATE " 


5 




61 


















NITRITE ■'' 


5 




61 


















SODIUM AOSORPTfON RATIO (SAR) '•' 






2.4 


















SODIUM* 25 1 






















c Cancer Risk nc Noncancat Risk { ) Valua in bracksis is based wi mmg fte mdoor air cancsr r»k concertratwi which is betow the ixJoor air backgfound rasncanlrallon, usedi in Uia Mass. approa* 




+ S-2 Risk Value deiermmBd Irom human health toxicity data derived by MOEE Standards Devslopmenl Brancti slaH 


MOEE Soil Clean-up GuidoJine (SCUG) lor boron is based on a (wl water fixtracl, arid was developed by MOEE Standards Oevetopmenl Branch statt 


Mass. direct son conlact rssk value lor Cr (III) was utilized lor the tola) Cr criterion Al depth, total Cr is overwhelmingly a function of Cr(lll}, whereas Cr (VI) nonnally amlribults very \m to the total. 


( 1) 2-m«lhyt naphthalene soil crrtenon is appicable lo l-methyl naphthalene with the provwofi that il both are detected ir) soil, the sum ol Itie two cwwentralions cannot exceed the soil crNerion. 


Soil critanon not applicable " Soil Crilaiion not available 
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TABLE C: COMPONENTS FOR MOEE SOIL REMEDIATION CRITERIA (SUB-SURFACE) - POTABLE GROUNDWATER SITUATION - MEDIUM/FINE TEXTURED SOILS | 


MEDiyH/FME TEXTURED SOII. 








INDUSTRIAUCOMMERCIAL CATEGORY (ufl/g) 


yOEE 


yiAss. 


ONT m 


Ciilini II SubsIWi Craifia, | Sol COTilad |i SoU Leading (Mod. MASS.) 


CHEMICAL PARAMETER 


Sou MDL 


POL 


Badkground. 


Value 11 Valui | Basis | S3 Hisic | S-ZGWl | S-/GW2 || S./GW3 






. 1 


ACENAPHTHENE 


0.05 




0.07 


SOOO 




17000 nc 


,; 11 




1300 


ACENAPHTHYLENE 


0.05 




0.08 


SOOO 




12700] 1200 nc 


ISO 




840 


ACETONE 




0.1 




2500 






52000 DC 


3J 


58 


3.8 


ALDHW 


0.05 




O.0S 


MOO 






015 C 


O.OB 


11 


m 


ANTHRACENE 


0.05 




0.16 


5«0 






60000 nc 


1500 




.:' m 


ANTIMONY 


1 




1 


6000 






(44) 21 m 








ARSENIC ' 


1 




17 


SOW 














BARIUM' 


2,S 




210 


pMOl 5000 






18700) *100 nc 








BENZINE 


0.M2 




O.0O2 


2S00 






230 c 


CJJ4 


(3.0) 580 


2400 


8ENZ0(a)ANTHRACENE 


0.05 




0.74 


5000 


720 


sm^x 




a.« 




170 


BENZOWPVHENE 


0.05 




0.49 


5000 


75 


Snl/Tss! 




9.0 


1700 


)70O 


BENZO(b)FLUORANTHENE 


ios 




0.47 


5000 


72 


Shl^ex 




■IS 




640 


BENZO(o.h,i)PERYLiNi 


0.1 




0.6B 


5000 


7?0 


ShlA^ei 




;.■ \,ai 




53 


BENZO(k)FLUORANTHENE 


0.0S 




0.48 


5000 


72 


Shi/Tex 




Me 




37 


BERYLLIUM 


OS 




i.a 


5000 




1 3.1 «| 








BIPHENYL. 1.1- 




005 




SOOO 






3100 re 


■,/:,v:.Jl9 




4.3 


Big(2.CHL0R0ETHYL)ETHEP! 




o.«« 




2S00 






0.59 C 


0.01 


IS 


. 110 


BIS(a-CHLOROISOPROPYL)EmER 




0^ 




2500 






9.3 C 


0024 


29 


540 


BtS(2-ETHVLHEXYL)PHIHAUTE 




0.66 




5000 






1200 c 


1D0 


11000 


m 


BORON (Avaiiable)- 




















BROMODICHLOROUETHANE 




0.005 




500 






90 c 0.12 




1200 


BROMOFORM 


0.002 




O.0O2 


2500 






710 c 


0.11 


120 


1100 


BROMOMEHIANE 


0.003 




0.003 


25i0 






720 nc 


12 


» 


3900 


CADMIUM 


1i 




1 


.5000 






[«1! 19 *W 








CARBON TETRACHLORIDE 


a.002 




O'.0« 


2500 






43 c 


1,0 


(1,8) 20 


10000 


CHLOROANE 


0.05 




0.05 


SOOO 






5.3 nc 


6t 


200 


: 9M 


CHLOROANILINE. p- 




'■•■.''1| 




6000 






[4401 210 nc 


03 




1.1 


CHLOROBENZENE 


0.002 




0.002 


2S00 






10000 nc 


3.4 


(200) 620 


40 


CHLOROFORM 


0002 




0.008 


mm 






520 nc 


0,13 


(1.31 71 


m 


CHLOROPHENOL, 2- 


0.1 




0.1 


5O00 






1100 nc 


0,0055 




800 


CHROMIUM {Total) 


5 




71 
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TABLE C: COMPONENTS FOR MOEE SOIL REMEDIATION CRITERIA (SUB-SURFACE) ■ POTABLE GROUNDWATER SITUATION - MEDIUM/FINE TEXTURED SOILS 


MEDIUIWINE TEXTURED SOIL 


INDUSTftlAUCOMMIRClAL CATEGORY (u^'g) | 


MOEE 


MASS. 


ONT Soil 


CBiJmg 1 SubslMe Cotsria Soil Conlad Soil Liadiilng (Mod. MASS.) 


CHEMICAL PARAMETER 


Sol MOL 


PQL 


Background. 


Vatus 1 Valus | Basis S3 Risk S-/GW1 | S-/QW2 |, S-/QW3 


CHflOMIUM (llir* 




1.4 




1000 






100000 fiC 








CHflOMlUMi (Vlj 


2.5 




25 


5000 






ttOO nc 








CHRYSENi 


0.05 




0,69 


5000 


72 


ShUex 




17 




100 


COBALT' 


2.5 




21 


|2500| 5CO0 






Um\ 3400 nc 








COPPER' 


5 




85 


ltm\ £000 






134001 )m K 








CYANIDE (Frae) 


oos 




012 


1000 






im PC 


toooooo 




610000 


DIBENZO|a.tilANTHRACENE 


0.1 




016 


5000 


■■■ ,:?i 


Shi/Ten 




110 




140 


DIBROMOCHLOROMETHANE 


0,OM 




0.003 


500 






67 c 


0.0* 




930 


OICHLOROBENZENE. 1.2. (o-DCB) 


0.002 




0.002 


500 






46000 nc 


0J8 


15000 


2300 


DICHLOROBENZENi, 1.3- (m-DCB) 


O.O02 




0.002 


500 






46000 nc 110 


1:5000 


2300 


0ICHL0R08INZENE, 1.4- (p-DCB) 


0.002 




0.002 


2500 






230 c iJl 


13000 


2400 


IDICHLOROBENZIDINE, 3,3'- 




1,3 




5000 






2.7 c 


21 




4«1 


DDO 


0.05 






SOOO 






13 c 


3900 




760 


DDE 


0.01 






5000 






a.9 c 


22000 




15000 


DDT 


0jO5 




1.4 


SOOO 






89 c 


1200 


64 


■ . .. 1.0 


DICHLOROETHANE, 1,1- 


0,002 




0,002 


500 






40000 nc 


3.0 


2200 


2200 


DICHLOROETHANE, I.!- 


0.002 




0.002 


2500 






61 c 


o.»s 


10 


460 


DICHLOROETHYLENE. 1,1- 


0.002 




0.002 


2500 






9.1 c 


72 


: Mi 


5200 


DICHL0R0ETHYLENE,CIS.1.2. 




0.005 




SOO 






5200 nc 


2,3 




1700 


DICHLOROETHYLENi, TRANS-1 ,2. 


0.003 




0.003 


2500 






10000 nc 


4.1 




2100 


DICHLOROPHENOL, 2.4- 


0.01 




0.1 


9000 






|94j 44 nc 


0,3 




3700 


DICHLOROPROPANE, 1.2- 


0.002 




0.002 


1000 






45 : 


0.!3 


15 


1300 


DICHLOROPROPENt, 1,3- 


0003 




0.003 


imo 






17 e 


0.C4 


0.62' 


63 


DIELOMN 


0,05 




COS 


5000 






0.15 c 


0.025 


M 


0.025 


DIBHYL PHTHALAIE 




0,66 




mm 






1000000 nc 


130 




0,71 


DIMETHYL PHTHALATI 




0.66 




mm 






69000 nc 


1200 




0.7 


DIMITHYLPHENOL. 2,4- 


02 




0.2 


SOOO 






4400 nc 


0.M 




140 


OINITROPHEHOL, 2,4- 


0,2 




1.2 


5000 






[14] 44 nc 


0.12 




4.1 


DIHITROTOLUENE, 2.4. 




;/■■'"" ..oj« 




SOOO 






6.6 c 


0.004 




17 


DIOXIN / FURAN (ng TEQ / g soil) • 


0.002 




0007 
















iNDOSULFAN 


004 






5000 






|360) 170 nc 


o.ia 1 


o.Si 
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TABLE C: COMPONENTS FOR MOEE SOIL REMEDIATION CRITERIA (SUB-SURFACE)' ■ POTABLE GROUNDWATER SITUATION ■ MEDIUM/FINE TEXTURED SOILS | 


MEDIUM/FINE TEXTURED SOIL 






INDUSTRIAUCOMMERCIAL CATEGORY (ug^g) | 


MOEE 


MASS. 


ONT Sob 


Ceiihg || Subslllute Criiena 


Soil Contac! 


Sol Leading (Mod. MASS.) | 


CHEyiCAL PARAMETER 


Soil MDL 


FOl 


BaiAgfound. 


Value II Value | Basis 


S3 Risk 


S-/GW1 ^ S-/GW2 


S-/QW3 1 


1 


ENORIN 


0J)$ 




0.05 


5000 






1 |15| 6 9 nc| 


056 




0.014 


ETHYLBENZENE 


000? 




0.002 


2500 




28000 nc 


0^8 


5800 


5800 


ETHYLENE DIBBOMOE 


0004 




0004 


500 




0066 C 


0.012 


0.24 


320 


FLUORANTHENE 


0.05 




1.11 


5000 




11000 nc 


«40 




m 


FLUOnENE 


005 




012 


5000 






11000 nc 


340 




350 


HEPTACHLOR 


005 




0.05 


5000 






068 c 


11 


5.8 


.. ,■• t>.n 


HEPTACHLOR EPOXIDE 


05 




0.05 


5000 






0.33 s 


12 


140 


680 


HEWCHLOROBENZENE 


0.01 






sm 






241 C 


200 


780 


7300 


HEXACHLOROBUTADIENE 


001 






5000 






39 c 


21 


27 


460 


HEXACHLOROCYCLOHEXANE. GAMMA 


001 






5000 






23 c 


2.5 




04S 


HEXACHLOflOETHANE 


(>1 






5000 






47 c 


a^ 


260 


1800 


[NDENO(1.2.3-Cd)PYRiNE 


01 




0.38 


5000 


72 


smm 




S3 




70 


LEAD" 


10 




120 


5G0O 














MERCURY 


005 




0.23 


5000 






!57) 27 nc 








METHOXYCHLOR 


O.OS 




0.05 


5000 






!300j 140 nc 


12000 




4.0 


METHYL ETHYL KETONE 




0.1 




2500 






26000 nc 


0.27 


38 


38 


MITHYL ISOBUTYL KETONE 




oos 




1000 






26000 nc 


nM 


69 


69 


METHYL MERCURY 








5000 






lU) 8.4 nc 








METHYL TERT BUTYL ETHER 




0.05 




500 






2700 nc 


5.7 


410 


410 


METHYLENE CHLORIDE 


0.003 




0.003 


2500 






740 C 


1.1 


1100 


1100 


METHYLNAPHTHALENI, 2- ('1-) 


0.05 




0.29 


5000 






14400} 2100 RC 


ii 


1600 


IGOO 


MOLYBDENUM- 


2,5 




,2.S 


5000 






(iSfl! 260 nc 








NAPHTHALENE 


0.05 




OJS 


5000 






14400} 2100 nc 


U 


35CC 


1400 


NICKEL 


2.5 




43 


50M 






{710] m K 








PiNTACHLOROPHENOL 


0,1 




0.1 


MOO 






43 t 


160 


37000 


680 


PETROLEUM HYDROCARBONS (gasollfii/dlfise^ 










100 


MOEE 2 










PETROLEOM HYDROCARBONS (heavy ofc) 










1000 


MOEE 2 










PHENANTHRINE 


0.05 




om 


5000 


720 


ShOTsj! 




720 




ISO 


PHENOL 


0.1i 




0.1 


2500 






1280001 13O0O nc 


«4 


760 


390 


POLYCHLORINATED BIPHENYLS 


0.3 




0.3 














PYIHENE 


0.05 




1 


5000 




0400 nc 


500 




1J 
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TABLE C: COMPONENTS FOR MOEE SOIL REMEDIATION CRITERIA (SUB-SURFACE) - POTABLE GROUNDWATER SITUATION ■ MEDIUM/FINE TEXTURED SOILS 


MEMUMUFINE TEXTUREO SOL 


INDUSTRIAL/COMMERCIAL CATEGORY (ug/g) | 


yOEE 


MASS. 


ONI Soil 


Ceiling 


1 Substitute Criteria Soil Contact 


Soil Ltacfaifig (Mod. MASS.) 


CHEMtCAL PARAMETER 


Soil MOL 


POL 


Badtground. 


Value 


1 Vahia 1 Basis S3 Risk 


S-.'GWI || S./GW2 1 S-/GW3 


SELENIUM 


1 




1.9 


(2500) &C0O 






(31001 1400 nc 








SILVER 


0.25 




0.42 


5000 






[2401 110 nc 








SWRENE 


0.002 




0.002 


2500 






100 c 


1.7 


(42) 99 


B40 


TITRACHLOfiOETHANiE, 1.1,1,i. 




0.005 




500 






18 c 


0,38 


2.8 


3900 


TETRACHIOROETHANE, 1,1,2,2- 


0,004 




0.004 


2500 






£4 .: 


»,01 


1.4 


240 


TEIRACHLOROETHYLENE 


0.002 




0,002 


2500 






1100 € 


045 


(280) 15«l 


760 


THALLIUM 


2.5 




2.5 


5000 






ISO nc 








TOLUENE 


0.002 




0.002 


2500 






8S0OO nc 


.:■ « 


3,200 


4300 


TPH • re(er lo PETROLEUM HYDROCARBONS 






















TRICHLOROBENZENE. 1,^,^■ 




0.66 




5000 






[1300] 620 nc 


"» 


6000 


770 


TRICHLOROETHANE. 1,1,1- 


0.002 




0.009 


500 






46000 nc 


'":B 


4400 


8500 


TRICHLOROETHANE, 1,1,2- 


O.OOi 




0.002 


500 






12 c 


,' ,m 


(11) 2900 


2900 


TRICHL0R0E1HYLENE 


0,004 




0.004 


SOO 






510 nc 


■ u 


(14) 130 


3800 


TRICHLOflOPHENOL. £.4,5- 


0.1 




0.1 


SOW 






22000 nc 


■.'■":.M 




10 


TRICHLOROPHENOL 2,4,6- 


0.1 




0,1 


»0 






220 nc 


' ■■i.ts 


17000 


320O 


VANADIUM- 


5 




91 


9000 






(910) 430 nc 








VINYL CHLORIDE 


0.003 




0003 


500 






1.9 C 


0,38 


0^5 


100 


XYLENES 


0.002 




nmi 


2500 






[1900001 1BOOO0 nc 


: -n 


2900 


4100 


ZING 


25 




ItjO 


sooo 






[1000001 *7000 nc 








ELECTRCAL CONDUCTIVITY (mS/m) "' 


0.25 




57 
















CHLORIDE • 


0.25 




330 
















NITRATE ' 


5 




61 
















MTRITE ' 


S 




61 
















SODIUM ADSORPTION RATIO (SAR) - 






2.4 
















SODIUM • 


;2S 




















c Cancer Risk nc Noncancsf Risk [ ) S2 soil contact risk value/ceilng value shown n brackets wtien greaisr than S3 rek value 


Son criterion noi available. ( ) Value in brackets is based on meelng the ndoor air carreer n$k concenlraiion which is bekiw the indoor air background conceniraliofi used in (he Mass approach 


+ Soil conlacl risk value delermned from human health toxesty data derived by MOEE Standard Devstopment Branch slafl. 


Mass. direct soil contact rsk value (or Cf (III) was utilized as the total Cr crilerton At depth, tolal Cr is ovarwhelmingV a (unction of Cr (III), whereas Cr (VI) normally contributes very little lo the tdal 


{ 1) 2-methyl naphUiaiene soB cutarion is appltcable to l-melhyl naphthalene wiih the provwion that it both are detected m the soil, the sum of the two concentrations cannot exceed the soil crilerkMi. 


Soil crrtenon not applicable. 
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Appendix A2S: Table D Criteria Componeiits - Medium/Fine Textured Soil 
" , (Sub-Surface) - Non-Potable Grouiidwater Situation 
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TABLE D: COMPONENTS FOR MOEE SOIL REMEDIATION CRITERIA fSUB-SURFACE) - NON-POTABLE GROUNDWATER SITUATION • MEDIUM/FINE TEXTURED SOILS | 


MEDIUM/riNE TEXTyRED SOIL 




RESIDENTIAlyPARKLAND CATEGORY (ug/g) | 


MOEE 


MASS. 


1 ONT Soil 


CeilBig; II MOEE 1 Substituts Crheria Sol Conlad || Soil Leaching (MmJ. MASS.) 


CHEMICAL PARM(ETBR 


Soil MDL 


PQL 


1 Bkgrd. 


Value II Ind. EcolO)(. | Value | Basis S2 Risk || S-/QW2 | S-/QW3 


ACFNAPHTHENE 


0.05 




0.07 


2500 








3600 nc 




1300 


ACENAPHTHYLENE 


0.05 




0.08 


2500 








2700 ne 




$40 


ACETONE 




0.1 




1000 








IIOOO nc 


58 


IS 


ALDRiN 


OJS 




0.O5 


2504 








004 c 


11 


69 


ANTHRACENE 


0,M 




0,16 


2500 








13000 nc 




it 


ANTIMONY 


1 




1 


2500 








44 ne 






ARSENIC 


1 




17 


250C 


SO 












BARIUM' 


25 




210 


2500 








8700 K 






BENZENE 


0.002 




0.002 


1000 








S3 c 


(3.0) sao 


2400 


BENZO(a)ANTHRACENE 


0.05 




074 


2500 




190 


Shl^Bx 






170 


BENZO(a)PYnENE 


0.05 




0.48 


2500 




U 


ShlffeK 




1700 


1700 


BENZO(b)FLUORANTHENE 


0.05 




0,47 


2500 




19 


Shl^Bx 






WO 


BENZ0(9,h,i)PERYLENE 


0.1 




0.S8 


2500 




130 


ShlfToK 






S3 


BENZO(k)FLU0R.WTHBNE 


COS 




0.48 


250Q 




19 


Shl/Tsx 






37 


BERYLLIUM 


0.5 




U 


2500 








085 c 






BIPHENYL 1.1- 




005 




2500 








6800 nc 




,=•4 J 


BIS(2 CHLOfiOETHYDETHER 




ou 




\m 








0.16 c 


1.5 


110 


BIS{2-CHL0R0IS0PR0PYL)ETHER 




o.ee 




1000 








2,6 c 


29 


640 


BIS(2-ETHYLHEXYL)PHTHALATE 




0.86 




2500 








330 c 


11000 


500 


BORON (Available))* 










: •• • :,., , i 












BROMODICHLOROMETHANE 




0.OO5 




500 








35 c 




1200 


BROMOFORM 


0.002 




0,002 


1000 








ISO c| ;.-:t2» 


itoo 


BROMOMETHANE 


0.003 




0.003 


1000 








150 nc 


20 


3900 


CADMIUM 


1 




1 


2600 








41 nc 






CARBON TETRACHIORIDE 


0.002 




0,002 


1000 








12 c 


(1.8) 20 


1M00 


CHLOHDANE 


0.05 




0,05 


2500 








2.0 c 


200 


. JJI 


CHLOROANILINE, p- 




u 




2500 








440 K 




1.1 


CHLOROOENZENE 


0.002 




0,002 


1000 








2200 nc 


(200) 620 


40 


CHLOROFORM 


0.002 




0.006 


1000 








250 c 


(f.3) 71 


330 


CHLOROPHENOL, 2- 


0.1 




0,1 


2500 




1 240 ne 




600 


CHROMIUM (Tolal) 


S 




71 


2S00 




II 1 1 
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TABLE D: COMPONENTS FOR MOEE SOIL REMEDIATION CRITERIA (SUB-SURFACE) ■ NON-POTABLE GROUNDWATER SITUATION - MEDIUM/FINE TEXTURFn ROII !^ | 


MEDIUIWFINE TEXTURED SOIL 




RESIDENTIAL/PARKLAND CATEGORY (ug/g) | 


MOEE 


1 MASS, 


1 ONT Soil 


Csitng MOEE Substule Crteria \\ Soil Contad || Soil Liadiiigi (Mod. MASS.) 


CHEMICAL PARAMETER 


Soil MOL 


1 !PQL 


1 Bkgrd. 


Value Ind. Eeoloi. Valua | Basis || S2 Riik || S./GW2 |l S-/6W3 


CHROMIUM |ltl) ■• 




1.4 




2500 






22000 nc 






CHROMIUM |VI| 


as 




25 


2500 








600 IK 






CHRYSENf 


OOS 




69 


2500 




11 


BiVTet 






100 


COiALT- 


2.5 




21 


2m 








7200 nc 






COPPER' 


s 




85 


isoo 








3400 tK 






CYANIDE (Frsi) 


005 




0.12 


500 








100 nc 




610000 


DlBENZO(a,h)ANTHRACENE 


01 




0.16 


2500 




1.9 


ShtTeic 






140 


OIBROMOCHLOROMEmANE 


0003 




0.0O3 


500 








IS 




930 


DICHLOnOBENZENE, 1.2- (o-DCB) 


0002 




0.002 


, m 








9900 nc 


15000 


2300 


DICHLOROBENZENE, 1,3- fm-DCB) 


0002 




0.0O2 


soo 








9900 nc 


15000 


2300 


DICHIOROBENZEME, 1,4- (p-DCB) 


0002 




0002 


1000 








63 c 


I3O0O 


2400 


DIGHLOROBENZIDINE, 3.3'- 




1.9 




2500 








0.72 c 




400 


ODD 


005 






2500 








'■-U*i 




7iO 


DDE 


001 






2500 








^ ■■ 2.4'.:e 




15000 


DDT 


005 




t.4 


2500 








2.4 c 


64 


2.0 


DICHLOnOETHANE, 1„|. 


00O2 




0002 


500 








8500 nc 


2200 


2200 


DICHLOROETHANE, 1,2- 


0002 




0.002 


1000 








17 c 


1.0 


460 


DICHLOeOETHYLENE, 1.1- 


0002 




0.002 


1000 








25 c 


0.42 


5200 


DICHLOROETHYLENE, ClS-1,2- 




0.005 




500 




2.3 


Table C 


1100 nc 




1700 


OICHLOROETH YLENE, TRANS- 1 ,2- 


0003 




0.003 


1000 




4.1 


Table C 


2200 nc 




2100 


DICHLOROPHENOL. 2A- 


001 




0.1 


2500 








94 no 




3700 


OICHLOROPROPANE, 1,2- 


0002 




0.002 


SOO 








12 C 


1.5 


1300 


DICHLOROPROPENE, 1,3- 


0003 




n.m 


1000 








4.6 c 


0.62 


63 


DIELDRIN 


0J>5 




§.0i 


2500 








004 c 


14 


0.025 


DIETHYL PHTHALATE 




0.66 




2500 








2700CO nc 




0.71 


DIMITHYL PHTHALATE 




0.66 




2500 








150000 nc 




0.7 


DIMETHYLPHENOL, 2,4- 


02 




0.2 


2S00 








940 nc 




t4p 


DINITROPHENOL. 2,4. 


0.2 




0.2 


2800 








94 nc 




"' ^.4,1l 


OINITROTOLyENE, 2.4- 




066 




2500 








1.S c 




17 


DIOXW / FURAN (ng TEQ / @ soil) 


O.WZ 




0.W7 






1 


COME 








ENDOSULFAN 


0.04 






2500 1 






360 no 




Oil 
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TABLE D: GOMPONENTS FOR MOEE SOIL REMEDIATION CRITERIA fSUB-SURFACE| - NON-POTABLE GROUNDWATER SITUATION • MEDIUM/FINE TEXTURED SOILS | 


MEOIUM/FINE TEXTURED SOIL 


RESIDENTIAIJPARKLAND CAIEGORY (u^/q) | 


MOEE 


MASS. 


ONT Soil 


CBilmg MOEE SubsKuta Crilaria 


1 Soil Contaet 


Soil Leaching {M(hI. MASS.| | 


CHEMiCAL PARAMETER 


Soil MDL 


POL 


Bkgrd. 


Valui W. Ecoloi. Value | Basis 


1 S2Risk 


8-/GW2 


1 S-/GiW3 1 


1 


ENDRM 


O.OSi 




0,05 


2800 








15 nc 




0.014 


ETHYLBEMZENE 


O0O2 




0.002 


tooo 








6000 nc 


5800 


5800 


ETHVLENE DliROMlDE 


0.0O4 




0.0O4 


500 








0.02 e 


0.24 


320 


FLUORANTHENi 


0.05 




1.1 


2900 








2400 nc 




m 


FlUORiNI 


0.05 




0,12 


2500 








2400 nc 




3sa 


HElPTACHLOR 


0.0S 




0.05 


2500 








018 c 


5.,e 


Q.1S 


HEPTAOHLOR EPOXIDE 


0.05 




0,05 


2500 








6.0$ 5 


140 


680 


HEXACHLOROBEMZIENE 


OJI 






25a» 








0.7S c 


780 


7300 


HiXACHLOROByTAOIiNE 


0.01 






2900 








11 C 


27 


460 


HEXACHLOROCYCLOHEXANE. GAMMA 


0.01 






2SO0 








064 C 




o^a 


HE)«CHLOR0ETHANE 


0.01 






2500 








13 c 


260 


1800 


INOENO(1,2,3-«J)PYRENE 


0.1 




0,31 


2500 




19 


Shirreir 






70 


LEAD 


m 




120 


2500 




1000 


MOEE 1 








MERCURY 


0.05 




0u2S 


2500 








57 nc 






IMETHOXYCHLOR 


0.05 




0,08 


2500 








300 nc 




M 


MEWVL ETHYL KETONE 




0,.1 




1000 








66000 nc 


36 


33 


METHYL ISOBUTYL KETONE 




0,05 




500 








5500 TK 


«S 


es 


METHYL MERCURY 








2500 








IS nc 






METHYL TERT BUTYL ETHER 




0.05 




500 








570 m 


410 


410 


METHYLEME CHLORIOi 


0,003 




0,003 


1000 








m i 


1100 


1100 


MElMYLNAPHmALENi. I- {'hi 


0.05 




0.29 


2500 








4400 nc 


1S00 


1600 


MOLYBDENUM* 


2.S 




2,5 


2500 








S50 nc 






NAPHIHALENE 


0.05 




0.09 


2500 








4400 rc 


3500 


1400 


NICKEL 


2.S 




43 


25O0 








710 nc 






PENTACHLOROPHEMOL 


0.1 




0.1 


2500 








IS c 


37000 


660 


PETROLEUM HYDROCARBONS (psolhB/aiestl) 












mo 


MOEE 2 








PETROLEUM HVOROCARBONS (hsavy 0*1 












5000 


MOEE 2 








PHENANTHRtNE 


0.05 




0,69 


2500 




190 


ShlfTw 






150 


PHENOL 


0.1 




0,1 


10« 








28000 nc 


7KI 


3»0 


POLYCHLORINATED BIPHENYLS 


0.3 




0.3 






25 


COME 








PYiRENE^ 


0.05 




' 


2500 








1800 nc 




1.3 
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TABLE D: COMPONENTS FOR MOEE SOIL REMEDIATION CRITERIA (SUB-SURFACE) - NON-POTABLE GROUNDWATER SITUATION ■ MEDIUM/FINE TEXTURED SOILS | 


MEOIUIWFINE TEXTURED SOIL 


RESIDENTIAyPARKLANO CATEGORY (u^b) 


MOEE 


MASS. 


ONT Soil 


Caitog || MOEE 


Subslitute Criteria 


Soil Contact 


Soil L«a*ing, (Mod. MASS.) 


CHEMICAL PARAMETER 


Soil MOL 


IPQL 


Bkgid, 


Vaiii II Ind. Eratox. { 


Value 1 Basis 


S2R(5k 


S-/GW2 


1 S./GW3 






J L 1 


SELENIUM 


1 




1.9 


2500 






. 


3100 ne 






SILVER 


0.25 




0.42 


2600 








240 no 






STYRiNi 


0.002 




0.002 


1000 








n c 


(42) 99 


840 


TETRACHLOROETHANE, 1,1.1,2- 




0.005 




600 








-ID c 


2.0 


3900 


TETRACHLOROETHANE, 1,1,2.2- 


0.004 




0.004 


1000 








0.64 S 


14 


240 


TETRACHLOROETHYLENi 


0.002 




0.002 


lOOO 




Mi 


Table C 


290 C 


(260) 1500 


760 


THALLIUM 


2.5 




2.5 


zm 








n rs 






TOLUENE 


0,002 




0.M2 


loi 








1900 nc 


3200 


4300 


TPH . telet to PETROLEUM HYOROCARBONS 






















THICHLOROBEMZEME, 1.2,4- 




0.6i 




asoo 








1300 nc 


6000 


770 


TRICHLOROETHANE, 1,1.1- 


0.002 




0.009 


500 




34 


Table C 


9900 nc 


44^ 


8500 


TRICHLQROETHANE, 1.1.2- 


0.002 




0.002 


500 








3.1 nc 


111) 2900 


2900 


TRICHLOROETHYLENE 


0.004 




0.004 


soo 




%9 


Table C 


140 c 


(14) 130 


3900 


TRICHLOROPHENOL. 2.4,5- 


0.1 




0.1 


2500 








4700 nc 




10 


IRICHLOROPHENOL 2.4.6- 


0,1 




0.1 


2S0i 








m c 


17000 


3200 


VANADIUM* 


s 




91 


2500 








S16 !sc 






VINYL CHLORIDE 


0.003 




0.003 


500 








OSv c 


D.2S 


too 


XYLENES 


o.o«e 




0.002 


1000 








190000 nc 


2900 


4100 


ZINC 


m 




160 


2500 








100000 m 






ELECTRICAL CONDUCTIVITY (mS/cro) "• 


OJS 




0.57 
















CHLORIDE * 


0,25 




330 
















NITRATE * 


5 




61 
















NITRITE ** 


s 




61 
















SODIUM ADSORPTION RATIO (SAR) "' 






24 
















SODIUM " 


25 




















c Cancer Risk nc Noncancer Risk ( ) Vahie in brackets Is based on meeting lh« irxJoor air cancer nsk concenlralsn whicti Is below trie indoor air batkground corKefitralwn used in fti Mass. approach. 






♦ S-2 Risk Value deiermmed \iom human health loxKity data derrved by MOEE Standards Dsvetopmenl Brartch stall 


MOEE SotI Clean-up Guidelne (SCUG) for boron is based on a hoi water entrad. and was devekiped by MOEE Standards DevetopmenI Branch stall 


Mass direct soil contact nsk value lor Cr (III) was ulilBed as the total Or crrtenon At depth, total Cr is ovefwhelminglv a lunction o1 Cr (III), whereas Cr (VI) nomwlly contrlbules very little to Ihe total. 


a Soil criiefKin Irom Tabte C (potable groundwa'er irtuatwn) adopted to account lor degradation to nri^ chtorid*) 


( 1.) 2-mslhyl naphUidiene soil criterion is applicable to 1 -methyl naphthalene with Ihe provision thai if both are detected in the soil, the sum ol the ttio cowentiatibns camol txcaedl m soil crittrion. 


•" Soil crrtenon not applicable " SotI criterion not available 
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TABLE D: COMPONENTS FOR MOEE SOIL REMEDIATION CRITERIA (SUB-SURFACE) - NON-POTABLE GROUNDWATER SITUATION 


- MEDIUM/FINETEXTURED SOILS 




MEDIUM/FINE TEXTURED SOIL 








INDUSTRIAL/COMMERCIAL CATEGORY (ug/g) 


MOEE 


MASS. 


ONT Soil 


Ctiling II Submm Criteria 


Soil Conlad 


Soil Leaching (Mod. MASS.) | 


CHEMICAL PARAMETEM 


SollMDL 


PQL 


Bfigrd. 


Value II Value | Bmk 


S3 Risk 


S-/GW2 


1 S-/GW3 








ACENAPHTHENE 


0:05 




0.07 


5000 






17000 nc 




1300 


ACENAPHTHYLENE 


0.05 




o.oa 


5000 






12700) 1200 nc 




840 


ACETONE 




0,1 




2500 






52000 nc 


SB 


3.S 


ALDRIN 


0.05 




0.05 


5000 






0.1$ C 


11 


69 


ANTHRACENE 


0.05 




0.16 


5000 






60000 nc 




28 


ANTIMONY 


1 




1 


6000 






(44) 21 nc 






ARSENIC ■ 


1 




17 


5000 












BARIUM' 


2,5 




210 


12600] 5000 






[87001 4100 <K 






BENZENE 


0.002 




0.002 


2500 






330 e 


(3.0) 580 


2400 


BENZO(a)ANTHRACENE 


0.05 




0,74 


5000 


720 


swrex 






170 


6ENZ0(a)PYRENE 


0.05 




0.49 


5000 


75 


ShI/Tex 




1700 


1700 


BENZO(b)FLUORAHTHENE 


0,05 




0,47 


5000 


7a 


ShIAsx 






640 


BENZO(g,h i)PERVLEN£ 


1.1, 




0.68 


5O00 


720 


ShlfTex 






63 


BENZO(kjFLUORANTHENE 


».05 




0.48 


5000 


72 


ShlfTex 






37 


BERYLLIUM 


0.5 




1.2 


5000 






3.1 c 






BIPHENYL 1,1- 




005 




SOOO 






3100 nc 




4.3 


BIS(2CHL0R0ETHYL)ETHEfl 




Q,M 




2500 






0.59 c 


1.5 


110 


BIS(2-CHL0H0IS0PRPPYL)ETHEiR 




0.66 




2500 






9.3 C 


29 


540 


BiS(2-ETHYLHEXYL)PHTHALATE 




0.66 




5000 






1200 c 


11000 


500 


BORON (Available)' 




















BROMODICI ILOROMETHANE 




O.OQS 




500 






SO c 




1200 


BROMOFORM 


0.C02 




0,002 


2500 






/10 c 


120 


1100 


BROMOMETHANE 


0.003 




0j003 


2500 






720 nc 


M 


3900 


CADMIUM 


1 




1 


5000 






[411 19 fW 






CARBON TETRACHLORIDE 


0.002 




0.002 


2500 






43 c 


<i.8) m 


10000 


CHLORDANE 


0.05 




0.05 


5000 






53 nc 


200 


. ; 9M 


CHLOROANILINE, p- 




,:;&,,; , U 




5000 






|440| 210 nc 




1.1 


CHLOROBENZENE 


0002 




0»2 


2500 






10OOO « 


(200) 620 


. M 


CHLOROFORM 


0.002 




0.W8 


25001 






520 nc 


(1.3) 71 


330 


CHLOROPHENOL 2- 


01 




O.I 


5000 






1100 nc 




-■800 


CHHOMIUM (Totall 


S 




71! 
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TABLE D: COMPONENTS FOR MOEE SOIL REMEDIATION CRITERIA (SUB-SURFACE) ■ NON-POTABLE GROUNDWATER SITUATION • MEDIUM/FINETEXTyRFD SOU S | 


MEDIUM/FINE TEXTURED SOIL 






INUUSTRIAUCOMMERCIAL CATEGORY (u^'g) | 


MOEE 


MASS. 


ONT M 


Ceiling 


Substiluls Criteria 


1 Soil CoiilaOl II Soil LBaching (Mod, MASS,) 


CHEMICAL PARAMETER 


Soil MDL 


PQL 


BkBfd. 


V,->lue 


Value 1 Basis 


1 S3 Risk 11 :S./GW2 | S-/6W3 


CHROMIUM (III)" 




1.4 




5C0Q 






lOOOOO m 






CHROMIUM (VI) 


2.5 




25 


5000 






11Q0 nc 






CHRYSENE 


0,05 




0,69 


SOOO 


72 


Sh^ex 






100' 


COBALT- 


2,5 




21 


|2£001 5M0 






f/200) 34091 tie 






COPPER' 


5 




85 


PSOO) 5000 






|3<)001 1600 nc 






CYANtOE (Fraa) 


0.05 




0.12 


1000 






390 ne 




610000 


DI8FNZ0ia,h)ANTHRACENE 


0.1 




0.16 


5000 


72 


StilfTeK 






140 


DIBROMOCIILOROMETHANE 


0.003 




000-3 


500 






67 c 




930 


DICHLOROBENZENE, 1.2- (o-OCB) 


0.002 




0.002 


$00 






46O0O nc 


15000 


2300 


DICHLOnOBENZENC, 1,3- (m-IDCll 


0.002 




0.002 


$00 






46000 ifle 


15000 


2300 


DICHLOROBENZENE, 1,4- (pJDCB) 


0.002 




0002 


2500 






230 c 


13000 


2400 


DICHL0R08ENZI0INE, 3,3'- 




1,3 




5000 






i.l e 




400 


ODD 


0.05 






5000 






13 c 




760 


DDE 


0..01 






5000 






t.« c 




1S«0 


DDT 


0:05 




1.4 


5000 






89 c 


64 


M 


DICHLOROEtHANE, 1,1- 


§,002 




0.002 


$00 






40000 nc 


2200 


2200 


OICHLOROETHANE 1,2- 


0.002 




0.002 


2500 






61 c 


1.0 


460 


DICHLOROETHYLENF 1.1|. 


0.002 




0002 


2500 






^^ c 


M2 


52W 


DICHLOROETHYLENE, CIS-1.2- 




0.005 




500 


2.3 


Tabre C 


5200 nc 




1700 


OICHLOROETHYLtNE TRANS-1,2- 


0.003 




00O3 


2500 


4.1 


Table C 


10000 nc 




2100 


DICHLOROPHENOl 2,4- 


0.01 




0.1 


5000 






[M] 4* re 




3700 


DICHLOROrROPANE, 1 2- 


0.002 




0002 


1000 






45 c 


1.S 


1300 


DICHLOROFROPENE. 1.3- 


0003 




0003 


2500 






17 c 


0.6a 


63 


DIELDRIN 


0.»5 




0.05 


5000 






0.15 c 


14 


0,025 


DIETHYL PHTHALATE 




q.86 




5000 






1000000 nc 




0.71 


DIMETHYL PHTHALATE 




0.M 




5000 






69000 nc 




0,7 


DIMETHYLPHENOL, 2,4- 


0.2 




0.2 


5000 






4400 nc 




140 


DINITROPHENOL 2.4 


0.2 




0.2 


5000 






|94| 44 nc 




4.1 


OINITROTOLUENE, 2.4- 




0.66 




5000 






S.6 c 




17 


DIOXIN 1 FURAN (ng TEQ / g soil) ' 


0.002 




0,007 














ENDOSULFAN 


0.04 






5000 




[360] 170 nc 




Oil 
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TABLE D: COMPONENTS FOR MOEE SOIL REMEDIATION CRITERIA (SUB-SURFACE) • NON-POTABLE GROUNDWATER SITUATION - MEDIUM/FINETEXTURED SOILS | 


MEDIUM/FINE TEXTURED SOIL 


INOUSTRIAL/COMMERCIAL CAIEGORY (ugq) \ 


MOEE 


MASS, 


ONT So8 


Ciilini Substtite Criliia || Soil Contact Soil Ltadiing (Mod. MASS.) 


CHEMICWL PARAMETER 


Soil MDL 


PQL 


■ Bkgfd. 


Valtil Value |j iBasis ||l S3 Ri^ S-/GW2 | S-/GW3 




1 


ENDMN 


^c-s 




0.05 


8000 






[15) SJ m 




0.014 


ETHYLBEMZENE 


0002 




0.002 


JSOO 






28000 nc 


5800 


5800 


ETHYLENE OIBROMIDE 


0.004 




0.004 


500 






0.D66 e 


0.24 


320 


FLUORANTHEME 


0.05 




1.1 


SOOO 






11M0 (ic 




S40 


FLUORENE 


0.05 




0.12 


5000 






11000 PC 




J50 


HEPTACHLOR 


0.05 




0.05 


6000 






0.68 c 


Sj 


0.13 


HEPTACHLOR EPOXIDE 


0.05 




0.05 


:6oa 






0,$3 c 


140 


680 


HEXACHLOROBENZBNE 


0.01 






'sm 




2M c 


710 


7300 


HiXACHLOROflUTADIENE 


0.01 






mm 




39 e 


..:-;2?' 


460 


HEXACHLOROCYCLOHEXANE-GAMMA 


0.01 






SOOO 




2,3 c 




-■Q'M^M 


HEXACHLOROETHANE 


0.01 






■ SOOO 




4r e 


280 


1800 


INDENO(1,2.3cd)PYRENE 


0.1 




0,38 


SOOO 


72 


mmm 






„, ■:■-.;■-::. 'io 


LEAD- 


10 




120 


5000 












MERCURY 


0.05 




Oi3 


5000 






[Sr] 27 nc 






METHOXYCHLOR 


0.05 




0.06 


5000 






(300! 140 nc 




4.0 


METHYL ETHYL KETONE 




0.11 




2500 






26000 nc 


IS 


3« 


METHYL ISOBUTYL KETONE 




0,05 




1000 






26000 nc 


m 


m 


METHYL MERCURY 








8000 






118! 8.4 nc 






METWYL TERT BUTYL ETHER 




O.P5 




,500 






270O nc 


410 


410 


METHYLENE CHLORIDE 


Q.003 




0.003 


2500 






740 c 


1100 


1100 


METHYLNAPHTHALEME, 2. fl.) 


0.05 




0.29 


.5000 






(4400) 2100 nc 


1600 


1600 


MOLYBDENUM- 


2,5 




2.8 


15000 






[SSO] 200 nt 






NAPHTHALEMJE 


0.05 




§09 


5000 






14400) 2100 nc 


3500 


1400 


NICKEL 


2.8 




43 


SOOO 




1 (710) 330 nc| 






PENTACHLOflOPHENOL 


i.,1 




0,1 


5000 






/-■41,> 


37000 


eso 


PETROLEUM HYDROCARBONS {Basolhe/dlesfll 










10000 


MOEE 2 








PETROLEUM HYDROCARBONS (hetvy oils) 










10000 


MOEE 2 








PHENANIMRENE 


O-OS 




0.6S 


5000 


720 


ShlfTei! 






:"'v^^r...m 


PHENOL 


o.r 




0,1 


2500 






128000) 13000 nc 


760 


■:,: m 


POLYCHLORINATEO BIPHBNYLS ' 


0.3 




0.3 














PYRENE 


OjOS 




1 


5000 






8400 nc 




'". ^\ u 
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TABLE D: COMPONENTS FOR MOEE SOIL REMEDIATION CRITERIA (SUB-SURFACE) • NON-POTABLE GROUNDWATER SITUATION 


- MEDIUM/FINETEXTURED SOILS 




MEOEUM/FINE TEXTURED SOIL 




INDUS! RIAL/COMMERCIAL CATEGORY (ugfg) 


MOEE 


MASS. 


ONT Soil 


Ceilmg 


Substiute Cnteria 


1 Soil Contact 


1 Soil Leaching (Mod. MASS.) 


CHEMICAL PARAMETER 


Soil MDL 


PQL 


Bkgtd 


Value 


Value 1 Basis 


1 S3 Risk 


1 S-/GW2 


1 S-/QW3 


SELENIUM 


1 




1.9 


(2S00t SOOO 






131001 1400 nc 






SILVER 


0.25 




0.42 


5000 






[240] 110 nc 






STYRENE 


0.002 




0.002 


2500 






100 c 


(42) 99 


840 


TETRACHLOROETHANE, 1,1,1,2. 




0.005 




500 






IB c 


2.9 


3900 


TETRACHLOROETHANE. 1,1,2.2. 


0.004 




0.004 


2500 






2.4 e 


1;4 


240 


TETRACHLOROIIHYLENi 


0.002 




0002 


2500 


94S 


Table C 


1100 c 


(280) 1500 


760 


THALLWM 


2.5 




25 


5000 






ISO no 






TOLUENE 


9.m 




0002 


ism 






mmo nc 


3200 


4300 


TPH - ralBr to PETROLEUM HYDROCARBONS 




















TRICHLOROBENZENE, 1,2.4. 




066 




5000 






i1300| 620 nc 


60O0 


770 


TWCHLOROETHANE. 1,1,1. 


0,002 




0009 


500 


34 


Table C 


4600C K 


4400 


8500 


TRICHLOROETHANE, 1,1.2. 


0.002 




0.002 


W-J 






12 e 


(11) 2900 


2900 


TRICHLOROETHYLENE 


0.004 




0.004 


500 


al 


Table C 


510 nc 


(14) 130 


3900 


TRieHLOROPHENOL, 2,4,5. 


0.1 




0.1 


5M0 






22000 nc 




10 


iniCHLOfiOPHENOL 2,4,6. 


0.1 




0,1 


5000 






ISO nc 


17000 


32M 


VAMADIUM' 


5 




91 


5000 






[»tOi 430 ne 






VIMYL CHLORIDE 


0.003 




0003 


500 






I.S C 


Qi« 


100 


XYLENES 


ami 




0.002 


2300 






[1900001 180000 PC 


2900 


4100 


ZINC 


25 




160 


5009 






ilOOOOOl 47000 nc 






ELECTRieAL CONDyCTIVITY {mSIm} "■ 


0.2S 




0.57 














CHLORIDE ' 


o.is 




330 














NITRATE * 


5 




61 














NITRITi ' 


5 




61 














SODIUM ADSORPTION RATIO (SAR) '" 






2.4 














SODIUM ■ 


1 
















c LancarRisk nc Noncancsf Risk [ | S2 soil contact risk vaiue/ceifiig value shown in braAels » greater than S3 risk va!u8. 








Soil Cfitenon is nol avaiiabls. ( ) Value m brackets s based on maetmg the ndoor air cancer risk concentration whkii is betow the indoor air bad«graund ooncertration used in fte Mass. approach 


+ S-3 Risk Value datemined Irom hutnan heattti toxicfty data derived by MOEE Standards Osvetopnnent Branch 






••- ^ 


Mass. difsd soil contaci risl< value lor Or (li!) was utilized as the total Cr critenon. Al deplh, tola! Cr is overwhelrwigiy a function ol Or (III), whirtas Cr P) mmStf cMtAules very He to the total 


a Soil crKerkw adopted from Table C (potable grouodwatet situation) to acoouni loi degradation to vinyl chtofide. 


( I-) 2-mel)iyl naphthalene soil ciitewn is applicabte to 1-methyl naphthalene with the proviskw that if both are detected in ifie soil, the sum of the two concentrations ranmt exceed the soil criterion. 


"" Soil criterion is not applicable. 
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APPENDIX B.: Detoiled Raticinale Support Documentation, 
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I 

■ Version LO Appendix B (1) 

I 



Appendix BJ: Criteria Development Spreadsheets Containing Toxicological md 

Contamiiiant Transport Input Parameters Utilized in the 
. Derivation of Soil and Groundwater Criteria. 
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Appendix B.1.1: Derivation o^f Direct Contact S-1 Soil Concentration.' 



Version IJ) Appendix B. 1 . 1 (3) 



SO[LeATEGORys.1 _ 
DIBECT CONTACT LEVELS 



CHEMICAL PARAMETER 



ACiENA PHTHEN E 

acenaphthylene 
acetone: 




4 .OE.0g 

1.0'E-Ol 



BAf-^Cff 


SOIL 


_,SOIL 
DERMAL 


BKGBND 
mg/kg 




- 




7 OOE-02 

8 OOE-0? 



I.OOIE+OO IJiOf-flil 



ALDRIN 



I.TiE*01 1I.0OE+W 



1.00E+QO 2,S0IE-O1 



ANTHRACENE 



I.OOE+OO 2'.90'E-pi 



S GoE-o;' 
1 GOE-01 



SOIL 
MDL /PQL 



S OOE02 
S OOE-02 
1 OOEOl 
5 OOE 02 



QiDOR, 
INDEX 



P RESSUR E 

Torr 



C EILING 
BASIS 



J. 001+03 Non-Odor 



20.77 



1.00:E *02 No n-Odo ir 
6.001+02 Odor.2 



2',3eiE-0S I.OiK+Oa Non-Odor 



b OQE-OX 



I .OOE+03 Non-Odor 



,.00E+03 Non-Odor 



? lOE+C? ? SOE+00 



II .001+03 Nan-'Odor 



BENZO(a)AMTHPACtNE 
BENZO(a)PYHENE 



7 30£*0£ 
7.30fc+CO 



BfcNZOtb jrmORANTHFNC- 
CENZO(g h ijPEn VL ENE 
BENZOikjFL UOPANTHENE 
BERYLLIUM 



^OOE+00 
a.10E-01 
8 llOE-01 
9.10E-01 



1^0E-01 
< 80E01 



1.00E<00 2 00E-01 



_2 OOE 03 
5 OOE 02 



SJOE+OI 5,.00E+02 Odor.2 



5.00E-09 l.,00i+O3 Non-Odor 



I .OOE+03 Noin-'Octei 



7 30E*00 
4.30Ef00 



9.10E-(11 
9.I0E01 



l.aoE-Ot 
t 80E01 



4 70E 01 
6 80E01 



I.OOIE+03 Nonii-Odoi 



I OCEtOn 3.00E-02 



I.OOEtOO 
I.OOEtOO 



1 OOEOl 

5 OOE 02 



1i,0'0E-10 1. OOE+03 N!on-Odor 



B,S8E-1il 1i.0i0iE+03 Non-'Odor 



1I.OOiE+03 Non-Odor 



BIPHENYL, 1,1 


5.0E-02 




I.OOE+OO 


8 OOE-02 








5 DOE 02 


0-00 




1i .OOE+03 


Non-OBtor 




BIS{2 ChLOffOErHYL)ETHER 




1.10E+00 






1 OOE too 


1 OOE+OO 




E6OE0I 


14,49 


7.10E-01 


5,00 


E+02 


Odor.2 




DIS[?-CHL0R0iSOrROP¥L)ETHEn 


4.0E-02 


7.00E-02 


1.00E4 00 


I.OOE+OO 


1 OOE+OO 


1 OOE+OO 




6 60E01 


2.66 


8,S0E-01I 


S.00 


E+OZ 


OdQr-2 




BIB(2 ETHYLHEXYl.)PHTHALATE 


i.OE-02 


1 lOE-C? 


1 OOE+OO 


2.00E-02 


1 OOE+OO 


2 OOE-02 




REOE01 


0.00 




1,0OiEtO3 


N'on-Odoir 




BROMODICHLOROMEniA.ME 


2.0E-02 


S 2BE-02 


■1 OOE+00 


I.OOE-Oi 


1 OOE+OO 


1.00E-01 




bOOE Ul 


0.00 


5.00E+OI 


1.00 


EtO? 


Vo'lalili'iy 




BROMOFOHM (tribnn^onieihaii'j) 


2.01-02 


7.90E-C3 


I.QOE+OO 


1.10E-0I 


1 OOEtBO 


1. OOE 01 


2 OOE O'f 


2 OOF 03 


4.31 


5.6OE+0O 


5.00 


E+02 


'Odor.2 




RROMOWETHAWE 


1,4iE-03 




1 OOE 1 00 


I.OOE-OI 






3 OOE-03 


3 OOE 03 


71.00 


1.42E+03 


S,00 


E,+oa 


Odor.2 




CADMiUM 


S.OEjO.4 




1 .DOE+00 


1.40E-01 






1 ODE+QO 


1 OOE+OO 


0.00 




1.00 


E+03 


iNqn-Odbr 




CARBON TETRACHLOniUE 


7.0E-04 


t 30E 01 


1 OOE+OO 


1,O0E-OI 


1 OOE too 


1.00E-01 


2 OOE 03 


2 OOE 03 


11.30 


1.13E+02 


s.oo 


i+oe 


'Odoir-2 




CHLOROANE 


i.§E-05 


1 30E+00 


I.OOEiOO 


5 OOE-02 


1 OOE+OO 


5 onE-02 


r> OOE 02 


5 OOE O? 7. 


12E-0S 


1,«E-05 


1.00 


E+03 


Non-Odor 
No ri -Odor 




CHLOROANILIWE p 


4.0E-03 




1 OOE+OO 


1 OOEOl 








1 aoEtoo 


0.00 


1 .SiE-02 


1jQ0E+02 




CIILOROQENZENE 


2.0E-02 




I.OOE+OO 


1 OOE-Oi 






2 OOE 03 


2 OOE 03 


53.64 


1.181+01 


6.00E+02 


'Octor.2 




CliLOROFOnM 


I.OE-02 


6 IOE-03 


1 OOE+OO 


1 OOE -01 


1 one. 00 


1 OOE-Ol 


6 OOE-03 


2 OOE 03 


1 .iBiB 


1 .eOE»02 


5,O0E+02 


'0*f-2 




CHLOROPHENOL, ?■ 


5.0E-03 




1 OOE+UO 


2 60E01 






1 OOE 01 


1 OOE-01 


0.00 




1 .ooE+oa 


Nen-Odor 




CHHOMlUM{lil) 


i.OE+00 




1 ,O0E+00 


4 OOE-02 






7 T0E*0i 


1 'lOE-OO 


0.00 




1 .OOE+03 


Hon.Odor 




CflROM!UM(VI! 


S.OE-03 




1 OOE+OO 


9.00E-02 






?'^0E+00 


2 50E.00 


0.00 




I.OaE+03 

1. OOE+03 


Non-Odor 
Non-Odor 




CHRY^tNC 


4.0E-02 


7 aOE+00 


B lOE-OI 


1 8(5E01 


1 OOE+OO 


2.00E-01 


6 BOE-01 


S OOE-0? 


0.00 


6,.30E-O9 




COBALT 


6.0E-OI2: 




"■j.OOE-OI 


1.00E-01 






2 lOEiOl 


? F,OE+Ori 


0.00 




1. 001+03 


Non-Odor 




COPPER 


3.0E-ie 




9 00fc-01 


1. OOE-OI 






a^oE^oi 


5 OCt+00 


o.oo 




1. OOE+03 


Non-Odor 





DlUENZOfa h|A_N I HRaCENE_ 
DIBHOMOCHlOROM E I HANF 



1 ooEiOO 
9 10E-01_ 
I.OOEtOO 



6.2iE+02 1.00E+02 OdOr-1 



DICHlOHOFJENZENE 1 2- ( o DCb) 

DICHLOROBENZENE 1 3- (m-DCB) 

DlCriLOnODENZtNJ, 1,1 (pUCB) 

piCHLOnOBENZIDINE 3 3 '^ 

DiOHLOnODIPHENVL OIGHLOROETHANE, P.IF.(PDD) 



1 OOE+OO 



1 OOE-OI 
1 9QE 01 



1 OOE+OO 
1 OOE* 00 



1I.O0E-1O 1... 001+03 Non-Odor 



7.8iE+01 l.,0§i*02 Volatility 



1, OOE+OO 1. OOE-OI 



? ODE 03_ 
2 OOE 03 



■SOE+QO 'l,.00E+«2 Volaiiiity 



I.SOE+OO 1I.00E+02 Volalilily(q-PCB) 



1jOOE+00 l.OOE-flil 



I.SOE+OO 5.001+02 Odor.2 



I.OOE+OO S.40E-01 



rJICHL OnODIPHFNYi niCHt OflOETHYLENE,.P.P'-CPDE) 



S 0OE-02_ 
1 OOE-0? 



4.50E-0g IJiOEtoa Hofl-'Odor 
1i.0OE.06 1. OOE+03 N'on-OBIof 



B.SOE-OS l.QOE+03 .Non-Octef 



DI CHL O RODIPHLNYL1 RICl ILOROETH AHE , P,!P-(DDT) 

[)'ChlOHOFTHANE_ 1,1 

DICHLOHOETHANE 1 2 (cmiysna d,(-hl0i,d8)i 



_5OE-04_ 
1 OE01 



3.40E-01I 1, OOE+OO 



1.00i+00 2'.0OE-OI 



1.60E-0f 1. 001+03 iNon.Odbr 



g.34E+02 I.OOE+Qg Volailjily 



l.OOE+ta 1i,0OC-O1 



7.90E+01 5,00E+02 .'Odoir-a 



DICHLOROETHYLENE, 1.1- 



6.,OOE-0i1l 1,001+00 



DICHLORO ETHYLENE. CiS-1 2- 

rPANS-1 2- 



DICHLOROEI HYLENE . 
DIC HLOKO PHFNOL, 2 A 
DlCHLOnOPHOPANE, 1,2 



1 OE-0^ 

2 0E02 



1. OOE+OO 1. OOE-OI 



? OOE-0 i 
5 OOE-03 



5.911+02 B.OOE+Ot iOttor-2 



,2.02E+O,g 1.00E+02 Volalllily 



:3.31E+02 ' :SjD0E+0:2 Odk)r.2 



S.70E-02 1,iOE+02 Mon-Odor 



4.20E+01 1jOOE+02 Odtor-1 



DICHLOROPROPENE^ 1 ,3-_ 
DIELDRIN 



I.OOE+OO Z.WE41 



1..60E+01 1,.OO.i+iOO 



I ..OOE+OO' 2.601-01 



3 OOE 03 
5 OOE-02 



4.3il+01 S.OOE+02 OdSr-E 



1.|0E-i7 1. OOE+03 Non^Odor 



\fMtiinn 1 n 
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SOIILCATEQORV S-1 

__DIHeCT CONTACT LEVELS 


._OflAlL 

RB 
(or subsUluls) 


OM>L_ 

CANCER 
POTENCY 
FACTOR 


RAF^Ctl 

SOIL 

INGEST 


JAF..Ch__ 

SOIL 
DERMAL 


iRAF^Ca 


RAlF.Ca 


soli 

BKSRND 


SOIL 


ODOR 


VAPOR 
PRESSURE 


CEILIINQ CEIUNQ' 

BASIS 


--- -. — - — . .„ — . , 


SOIL 
INQEST 


SOIL 


MOL/PQL 


INOiX 


__. 


DeHMAL 


mg*g 


-, M?a .._ 


Tort 


— 


CHEMICAL PAHAMETiR 


__ i.:oi-M_ 

i.oEtio 

2,0i-§2 


1l/(iB9*9^day) 


0.00 

Q.q0' 

OjOO' 


« 20.30 C 


• ■ 


— . -_ ._ 






i.iOE-01 

■ 6.60E-O1 


.„. _, — 


METHYL PHTHA,UTE 


I.Mi+00 
1.Q0E*C0 
I.OOitOO 


2,001.<):f 
7.00E.02 

a.eoiE^Jii 


— . ,.__ 




1.O0E+oa Non-OdOr 


DIMETHYL PHTHALAIE 




2.00E-01 


t.OOE+03 Non-Odor 




2.00E-01 


t.OOE+03 NonOdor 


DINIITROPHENOL, 2,4- 


2.0E^3 




l.OOE+0© 


2.60E-tl 






2.00E-il 


2.001-01 


0,00 




1.006+03 Non-Odor 


DIMIIIROTOLUENE, 2.4- 


2.0E-03 


e.80E4>l 


1,ME,+00 


1.306-01 


I.OOE+OO 


1.301^)1 




e.60E-oi 


0.00 


5,tOE-03 


1. 001+03 Non-Odor 


ENDOSULIFAN 


i.OE-03 




1,OOE+00 


2.ooE^m: 








4.00E-02 


0.00 


1.00E-OS 


l.OOEtSS NoB-Odair 


ENDRIN 


3,OE-04 




i,aoE+oo 


2.iOE=01 






S.00i« 


5.00E-02 


0.00 


2.006-07 


I.OiOE+03 Nofl-Odoi 


ETHYLBENZFNr 


J.0E-Q1 




1.0OE+0O 


a.ME-01 






2.ooE-oa 


2,006-03 


4,3S 


1 .OOE+01 


S.OOC+02 ■Odoi-E 


ETHYLtNEOlBROM'Ot (rithforiioellMnB. 1,2-) 


zm-oB 


8.S0E+01 


I.OOE+OQ 


1.00E-01 


I.OOE+OO 


LOOl-O'l 


4.00E43 


4.00E.03 


0.46 


1 .aoE+oi 


1.006+0i2 Volaiili% 


FLUORANTHENE 


4.0E-02 




1 .OOE+OO 


2.00E<I1 






1.106+00 


S.OOE-02 


O.OO 


S.OOE-06 


1.O0E+O3 Nan-Odor 


FLLIORCNE 


4.oii-oa 




UOOE+iOO 


2.006-01 






1.20E41 


s.OiE-oa 


0,00 




1.0OE+03 Non-Odbr 


HEPTACHLOn 


5.0E.04 


4jB0,i+O0 


r.ooE40o 


2.00E-01 


1 .OOE+OO 


2.00641 


5,0aE-0.2 


S.OOE-02 


o.oa 


3i.00E.04 


1.006+03 Non-Odor 


HEPT/iCHLOR EPOXIUE 


11 .36-05 


aioE+oo 


).00E*00 


2.001.01 


I.OOEtOO 


a.ooE-01 


S.OOE-02 


5,00E-02 


1.371-04 


. a.eoE-ois 


1.00E+03 Non-Odor 


HEWCHLOnOLif-NZENF 


B.0E-©4 


i.eoiE+oo 


LOOEtOO 


1.30E-OI 


I.OOEtOO 


1.3ii-01 




LOO'E-CZ 


0.00 


t.OSE-OS 


1.0OE+O3 Non-Odor 


HEXAChLOROBUTADIENE 


Z.OE-Cia 


7.80e-02 


I.OOE+OO 


2,00E-01 


IjOOE+OO 


2.00i-01 




1.006-02 


1.176-03 


I.BOEmi 


1.006+02 Men-Odor 


HCXACHLOROCVr-LOHEXANC GAMMA (gammB-HCH) 


3.0E-04 


1.301+00 


1.001+00 


2.006-01 


I.OOitOO 


2'.OOE.01 




1.O0E-O2 


0.00 


9,40E-08 


1I.00E+03 Non-Odor 


MEXACHLOROErHANE 


1.0E-03 


1.40E<I2 


LOOEtOO 


I.OOE+OO 


1.001+00 


1.001+00 




1.006-02 


0.00 


4,001-01 


I.OOEtOa NQn-'Odor 


INDFNO(1 £,3cd)PYnEWF 


4.0E-Q2 


7.30E+O0I 


9.10E.01 


1.80E-W 


i.ioiE+oo 


2.00E-0I 


3,i0E-01 


1.00E-01 


0.00 


1 .OOE-08 


1.001+03 Noii-'DdOI 


MERCURY 


3.0E-04 




1. ODE too 


S.OOE'02 






a.30E-01 


S.OOE-02 


0.00 


1.20E-03 
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CHtlDMIUMtVI) 

CHRYSENE 



COPiPEH 
CYANIDE 



DIBENZC(a h)ANTHRACENE_ 

DIBnO M OCHLOHOMETHANE _ 

DICHL QROBEN2 ENE, i,2 U- OCBj 

DI CHLOROBENZENE , 1,3 im CCB) 

DICHLOROBENZENE, 1.4 [p DCB) 

DICHLOROBENZIDINE, 3,3' 

DICHLORODIPHENYL DICH LOPQETHANE P,P (ODD) 
DICHLOH O DIPHENYLDICHLOROETHY LFNE P.P -(DOE)_ 
DICHL^HOpiPHENYLTniCHLOROETHANE F' P' (PU T) 

UlCHLOnoETKANE. 1.1- 

DICHLOROETHANE, 1,?- 

DiChLOnOETHYLtNE 1 I- 



6_0E+02 
1JE0I 
7 2E+03 
_34E+03 
j^0fc+C2 
2 3? 01 



6 uE . 02 
COE-OI 



2 50E4 03 
fi 03t.+02 



?5OOO0 Ciilinj! 
601 14 Ni.,Rj.ni 



69 I* 1, KyriiusiiJ 



1 8E+01 
9 9E+a3 



2^E-0I 
l.eE+01 



2S0EiC3 
2 50Et03 

1 0OEt02 

2 27E 01 



2!iOOUO Oiiing 



2'500 00 riilirii; 



100 00 NoiuaiKcr Ri,k 



33 rjiiLtr Ri,k 



18 09 r.intn Id^k 



9 9Et03 



500 00 Ccihiif 
500 00 Culmg 



b3E+OI 
7 2E 01 
3 5E+00 



63 32 CjiiarRisl. 



2 4E+00 
2 4E+00 



_3 5E+00 
2.4E+00 



3 4S Cuiit 
2 44 Cmu. 



2 44 C LHLxr tiisk 



DICHLOROETi-IYLENE CIS-1 2- 
DfCHLOROETHYLENE TRANS 1 2_ 

DICH LOROPHENOL, 2.4- 

pjCHLORO PROPANE, 1 2- 
DICHLOROPHOPENE, 1,3 



8 5E+03 
J_/E+OI_ 

2 5E)00 
1 1E+03 



1 G7E40I 

2 4BE-f00 



1 1EJ^03 

2 2E+03 



500 00 Li-ilirig 

16 70 Cjiiui Hn): 

2 48 riiiLii Risk 

SCO 00 Ceiling 



1 COO 00 Culling 



1 ?E-t01 
4 6E-f00 



9 42E+01 

J_22Et01 

461E<00 

S.00E-i2 



94 19 Mi iin..iiitci Risk 

12 19 OiM-tnti-.k 

_£6l_Cinu£Rpsk 
O.OS Backgfi 



Vafslon 1 .0 
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SOIL CATEGORY S-2 
^ ^-^ _^_piH!EeT CONTACT LEVELS 


Rj|iSK.aiASED 

NONCANCER 

H..L = 

2.00E-01 

2 7E+0S 
1 SE+05 
9 4EiO? 


RisK-PAsen 

CANCFfl 

FLCR = 
1 OOE 05 

truykg 

OE-tOO 

OOE.OO 
OOET'OO 


CANCER FKfeK 

BAbLU CONC 

1 OOE 06 

nig/kg 

00 

00 

00 


LOWEST 

RISK BASED 

CONCENTRATION 

mt>kg 

_2 7E+0S 

1 SE+o"; 

B4E+02 


HIGHEST 

RISK MDL & 

fHCKGHOUND 


LOWEST 

CFIl ifslO 

(HtSK WI/L 


S-a BASIS 
DIRECT CONTACT 
STANDARD 


- -^^ ^-- .-„- - 


riKjIfg 


hCKGItNni 


tng/lka 


CHEMICAL PAHAHETER 

DIETMYL PHTHALATi 

D'IMETHYL PHTHALATl "" ' 

DIMETHYLPHEMOL, 2,4- "~~ 


2 7e+05 
1 SEtOS 
9 4EJ0? 


iiig/Ki) 

PWE + OS 
2S0E+03 
9 43E+02 


2500 00 I'lilin)! 

2500 00 Ciiliiiii 
942 9'; N.jibL.iriLtf Rjsk 


DINITnOPHlENQL, 2,4- 


9 4E+01 


OUE+OO 


00 


9 4E+01 


9 4E+01 


9 43E+01 


94 30 NriiiL riiLLf YIkk 


DINITIROTOLUENE. 2.4. 


1 8E+02 


1 SEfOO 


1 79 


1 8E+00 


1 8E+00 


1 79EtOO 


1 70 fimtr Rist 


lEMDOSULIFAN 


3 6Ei02 


OOEiOO 


00 


3fE+0? 


3fiEi02 


3 60e*O2 


3G0 00 Niiiit iML-i Risk 


EHDRIN 


1 IE, (11 


OOEiOO 


00 


■it + ni 


1 SEiOl 


1 17E+0f 


!4C7 Niintiuiia Risk 


illHVLBiNZENE 


rifiE*03 


OE+00 


00 


6 0E+0' 


fiOE+Ol 


\ OOEtOI 


lOCOOO (Yihnp 


EUHVLENE DIBROMIDE 


^?EtOO 


1 PE 02 


OOP 


1 iZ. a? 


1 BE 02 


1 79& Oi 


02 CiriLi Risk 


FLUOnAHTHENl 


2 4E+01 


OOE (00 


00 


?4E+fl'? 


2 ■!C-t03 


2 40ttOJ 


2402 40 Nimi-riurRisl 


FLUOHENE 


?4E+03 


O0E*00 


00 


2 46103 


2 4E+03 


2 40E+03 


?402 40 Mir.i , inn [ Risk 


HIEPTACHLOfi 


3 0E+01 


1 8E 01 


o.ia 


1,8E-01 


1 aE-01 


1 84E-0I 


IB Cinii?! Rut 


HtPTACHiOO EPOXIDE 


7 SE-OI 


0JE-Q2 


OjOfl 


9.1 Eoa 


S 1E-0? 


DUE 02 


09 Canivi Rivk 


HEXAOHLOROBENIENE 


? lEtOI 


7,6E-01 


o.ie 


i.eE-01 


7fiE01 


7eoroi 


76 (.im.rRult 


HEXftCHLOROiUTADIiNE 


1 ^E+02 


1,.1IE*01 


io.sa 


1.1E+01 


1 iFvOi 


1 O'JEiPI 


10 nj r.uiurkbsi 


HEXACiHLOROCYClOHEXANE, QAMiMA, (gamma-HCHf 


1 8E+01 


6.4E-CI1 


e,i4 


S-IE-OI 


6 4E 01 


easE 01 


64 Cm^ifRni 


HEXACHLOROiTHANE 


1 IE. 01 


1I,SE*01 


12. 7i 


1.3E+01 


1 3E+01 


1 ?8E+01 


1?79 C.i.,Li.rK,si 


INDENOfl ,2.3-cd)PYPIIiNe 


2 7E.03 


li.lE-il 


0.11 


1,!E-01 


3 8E01 


3 BOE 01 


3B B.Lkgriniml 


MEIHCUH? 


S7E+0( 


Oi.oe+Mi 


0.00 


S.7!i+01 


5 7E+01 


57tEi01 


57 14 Nil u iRu-r Risl 


METHOXVCHiOR 


3 OE+02 


Oi.OE+Mi 


01.00 


3.0E+02 


1 yE+02 


J OOE+02 


300 30 KiiiRoiiLtr Rjsk 


METIHVL ETHVL KETONE 


GBEfO't 


O.OE+00 


OiOO 


6.iE+04 


i>6Ei04 


1 OOE+03 


1000 00 Ci:iiiii|i 


METHYL ISOBUWL KETONE 


5 5EiD3 


O.OE+00 


0.00 


S.SE+03 


S SE+OJ 


S OOE+02 


500 00 CViliri)! 


METHYL IMEHCURV 


1 SE+01 


O,(lE+O0 


0.00 


l.ii+01 


1 8E+01 


1 EOEtOI 


18 02 Ntint I'uvi RiiK 


METHYL TERT BUTYL ETHER 


5/htO.' 


OjOE+OO 


0.00 


5,71+02 


5 7EiO? 


£10E*0? 


6u0 00 Ccilinj; 


METHYLENE CHLOHIDE 


66Et0i 


2.iOE*02 


202.63 


2,01+02 


2 0E*0,-> 


? 03E+02 


202 63 C ui. 1-! E^isk 


MeTHYLNAPHTHALENE, 2= 


4 4E+0J 


i.OE*00 


0.00 


4.4i+03i 


4 4E+03 


?50Ei03 


2500 00 Uiiini? 


MOLYBDENUM 


S 5E+02 


O-fflE+OO 


0.00 


S.Sl+02 


5 5E+0? 


5 52E+C2 




NAPHTHALiNE 


4 4F.O-3 


O.OE+00 


0.00 


4.4E+03 


4 45+03 


2 bOE.'03 


2500 00 rLiliiij; 


NICKEL 


7 te»02 


o.oEtoe 


0.00 


7.16+02 


7 1Ei02 


7 13E+02 


713 01 Nuritaniif Risk 


PENTACHLOHOPHENOL 


3 lEi03 


1.21+01 


11. 8i 


1.2E+01 


1 2Et01 


1 17E+01 


11 69 Cjinif Risk 


iPHENANTHHENE 


2 7e+03 


0,01+00 


0.00 


:2.7E+03 


2 7E*03 


2 r-QE+03 


2500 00 rcilnij> 


PHENOL 


2 eE+04 


QiOi+M 


0.00 


2.iE+04 


2UE.04 


1 OOE+03 


1000 00 Ctiling 


PYHENIE 


1 8E+03 


o.oi+00 


O.0O 


1.9E+03 


! BEl03 


1 SOEtW 


IflOl BO NnnLjiuif Rhk 


SELENIUM 


3 lEiOl 


O.OE+00 


OiOOi 


3.11+03 


3 lEiOT 


2 50E+03 


2500 00 f\iltjig 


SILVER 


2 4Et02 


0,0E+00 


0.00 


E4E+02 


2 4E+0? 


2 44Et02 


244 50 Ni)in,inn.r Ri,k 


STYRllNiE 


1 2E+04 


2,8E+01 


27.64 


g.SE+OI 


2 8E*0I 


?76£irtt 


2/64 fjiiLLT Ri<,l 


T!ETHACHLOROETH*ME, 1 , 1 , t .2- 


2 8E+02 


4.0E+00 


4.94 


4.SC+0Q 


4 9E+00 


4 94E-00 


4 94 Cjjuti Risk 


TETRACHLOROETHANE, 1.1.2,2- 


OOE + DO 


a.4i-oi 


0.64 


6.4E-01 


e4E01 


6 43E01 


64 ( irn.r Risk 


TETiRACHLOROETHYLENE 


1 lE+03 


2.91*02 


292,26 


2.9E+02 


? 9E+0Z 


2 92E+02 


2=t? 26 Caiiu 1 Rnfc 


THALLIUM 


3?E*01 


O.OE+t» 


0.00 


3.2E+01 ' 


3?E+01 


3 17E+0I 


T( f)7 \i>n.jnnr -i. k 


TOLUENE 


1 8E+04 


li.oi*oi 


0.00 


1,9E+04 


1 9E*04 


1 OOE+03 


1000 JO ruling 


TRieHLOnOBENiZENE. 1 .Z.4- 


1 SE+OI 


aoE+ii 


0.00 


1,3E+03 


1 3E+03 


1 'nE+03 


132S02 N,.iu.ui..rRisk 


TRICHLOROCTIhiAME. J , J „ 1 - 


9 9E+03 


O.OE+00 


0.00 


9.9E+03 


9 9E4 03 


5 00E402 


500 00 fill my 


TRICHLOHOiETHAME. 1.1,2. 


S?EiQl 


3.11+00 


3.14 


3.1E+00 


3 1E+00 


3 l'1E+00 


3 14 Cjikw Rlik 


TRIGHLOHOETHYLEMl 


2 2E+0-^ 


l,4E+02 


130.16 


1.4E*02 


1.4Ei02 


1 J8E+0Z 


138 16 l^imrRjA 


TRICHLOROPHENOL, 8,4.6- 


4 7EtC3 


0i.0i+Mi 


0.00 


4,7E+i03 


4 7E+01 


,?5[)E+03 


2500 00 CLiling 


TRICHLOROPHEilsiOL 2,4.i- 


OOE+00 


6.91+01 


69.23 


S,9E*01 


5 5IE+01 


i9PE(-01 


69 23 CjiiLi-i Risk 


VANADIUM 


t»1E*02 


OlOE+OO 


O.OOi 


a.lE»02 


91Ei02 


9 12Ei02 


912 00 Ni)M<.jntt,r Risk 


VINYL CHLORIDE 


1 IttOJ' 


S.0E.01 


0,B0 


6.01.01 


5 DEO) 


5 04t-01 


50 CiUH.i;r Rnk 


XYLENES (yiMid Isomers) 


1 9E+n5 


O.OE+00 


0,00 


1.8E+0S 


1 9E+05 


1 ODEiOa 


1000 00 [-(.iling 


ZINC 


1 OEtO^ 


0,OE+00 


0.00 


I.OiE+OS. 


lOEtOS 


2 EOE+03 


2500.00 CcillRfi 
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Appendix B.1.3: Derivatioo of Direct Contact S-3 Soil Concentrations 
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.__ _ SOILCATE60RYS-3 





ORAL 


ORAL 






RAF Ca 


HAF_Cd 


SOIL 






VAPOR 


CEILING CEILING 




DIHECT CONTACT LEVELS 


for subs'tilula) 


CANCER 


RAF Oil 


RAF_Ch 


SOIL 


ODOH 
INDEX 




.... , . . 


POTENCY 


SOIL 


soil 


SOIL 


SOIL 


BKGRNO 


MDUPQL 


PRESiUnE 

Torr 
© 20-30 C 


BASIS 






FACTOR 


INGEST 


DERMAL 


INGEST 


DERMAL 


mgfltg 


mg/kg 




CHEMICAL PARAMETER 


l/{«i/kg/day) 







— 


.. 


_ _ 




,.__- 


ACENAPHTHENE 


9.mm 

4.01.02 
1.0E,+00 




I.OOEiCO 


J OOE-01 
1 80E-O1 







7 OOE 02 


5 OOr. 02 


00 


- 


5 00E+03 NonOdot 


— ■ 


ACENAiPHTHiVLENE 




9 IOE-01 






8 OOE-0? 


t OOE-02 


00 
20 7? 


2 90E 0? 


GtlOE+OJ NnnOftoi 




ACETONE 




lOOEtOO 


1 OOH-OI 




2 50E-01 




1 OOE 01 


2 70E+Q2 


?S(1E+01 OrtO!-2 




ALDRIM 


3.0E-eS 


IJiE+Ol 


100E*CjO 


2 "ioe 01 


1 OOE too 


5 OOE 02 


5 OOE-02 


5 87E-Ofi 


2 lOE 05 


5 OOE-03 NonOdor 




ANTHRACENE 




3.OE+0O 




1 OOE + OO 


2 SOC-Of 






1 60E-0I 


5 OOE 02 


00 


1 7aE-05 


S OOE 103 Non-Odor 




ANTIMONY 




4.0E-04 




1 OOE+00 


1 OOE-01 






1 OOE+00 


1 OOE+00 


00 




5 00E+03 Non-Odor 




BARIUM 




?,oE-oa 




a ooE 01 


1 OOE 01 






2 10Ef02 


2 BOEtOO 


00 




5 00E+03 NonOdof 




BENZENE 




S,0E-O2 


2.MiE-02 


1 OOE 4 00 


y bOt 02 


1 OOE+00 


B OOF-02 


2 OOE 03 


2 OOE OT 


fij 33 


9 50F tOl 


2 50E+03 Odor 2 


■ 


EENZOCaJANTHmCEINE 




4.0E.02 


7.30i+CM 


3 ioe-oi 


1 BRE 01 


1 OOE 1 00 


2 OOE 01 


7 40EOp 


& OOE-02 


00 


5 OOE 00 


SOOE+03 NonOdor 




BEMZO(9|PYlHENi 




4,0E-ftZ 


7.30iE+0i0i 


<3 ice 01 


1 flOE 01 


1 OOE+OO 


? OOE 01 


1'JOEOl 


5 OOE 0? 


00 


5 OOE 09 


5 OOE +03 Nod Odor 




BENZOWFLUOnANTiHENE 




4.0E.02 


7.30IE+CIO 


■J lOE-Of 


1 80E 01 


1 OOE too 


P OOE-01 


4 70E+00 


S OOE-02 


00 




5 0DE+03 NonOfkiT 


" 


BEMZO(g„h.ijiPERYLENi 




4jOE-02 




9 10E-01 


1 SOL 01 






6 flOE 01 


1 OOE 01 


00 


1 OOE-U) 


5 00E+03 NonOdor 




BiNZ0(k)FLUOiRANTHENIE 




4.0E-02 


7.30E+0O 


9 10E-01 


1 80E 01 


1 OOEtOO 


?00E 01 


4 OOE 01 


5 ooE-n2 


00 


9 50E 1 1 


S00E+D3 NoriOtfor 




BERYLLIUM 




BjDE-03 


4.301+001 


1 OOF too 


3 OQE-02 


1 OOE+00 


3 OOE 02 


1 ?0E.O0 


5 0QE-01 


00 




5 OOF +03 Nor.-Odor 




BIPiHENVL. 1,1- 




6.01-02 




1 OOE H 00 


H OOE 02 








b OOE 02 


ooo 




5OOE+03 Nor. Odor 




BIS|2.CIHL0niQiETHYL)ETHIER 






I.IOE+M 






1 OOE+00 


1 OOEtCO 




oeocoi 


14 49 


7 lOE-O! 


2 WEtOa Odor-2 


■ 


BIS(2.ClHLORO'l:SOPRiOPYL|ETHER 




4..0E.102 


7.00E-O2 


1. OOE+00 


1 OOEiOO 


1 OOE+00 


1 OOE+00 




G GOE 01 


2 66 


flSOEOI 


?E0E-,O1 Odor 2 


■ 


BIS|a-ETHVILHEXYL)P;HTHALATE 




2,.iE.02 


1 .40E.02 


1 OOE^CO 


7 OOE -02 


1 OOE+00 


2 OOE 02 




6G0E-01 


00 




5 00E+03 Non-Odor 




BROMOOlCHLOiROMETHANE 




Z.iE-02 


i6.20E-02 


1 OOE 1 00 


1 OOE 01 


1 OOE too 


1 OOE-01 




S OOE-03 


00 


5 00E+01 


5 OOE i 02 Vclalfiity 




BROMOFORW 




2.flE-Ql 


7„SiE-03 


1 OOE+00 


1 10E 01 


1 OOE too 


1 OOE-01 


?00E 03 


2 OOE 'ij 


4 31 


5 60E+00 


ZSOEi03 Odor 2 




llHOMQMETHANE 




1.414(2 




1 CioEiOO 


1 OOE 01 






3 OOE 03 


) OOE 03 


n OJ 


1 4?Ei03 


2 EOE+oa Odor-2 




CADMIUM 




6.0E-f4 




1 C0£<QO 


1 lUE 01 






l.OOEfOO 


1 OOE+00 


DOu 




s^iOOEtOS NonOdof 




CARBON TETRACHLOniOe 




7,0iE-03 


1 ,3iE-i1 


1 OOE-00 


1 OOE 01 


1 OOE+CO 


1 OOE-Gl 


2 OOE 03 


2 OOE Oi 


1i 30 


1 13EiD2 


2 50E+03 Odor 2 




.CHLOHDANE 




8i.QE.OI5 


1. 306+00 


1 DOE* (JO 


5 OOt-02 


1 OOE. 00 


6 OOE-02 


5 OOE-0/ 


5 0()E-02 


7 12E05 


1 OOE 05 


5 OOE 1 03 NcnOo>' 




CHLOBOANILINE. p- 




4.OE.03 




1 OOE+00 


1 OOE-01 








1 30E+0D 


OOO 


1 50E 02 


5 OOE 1 03 NonOd"r 




CHLOHOBENZENE 




2.0E-O1 




1 OOEtOO 


1 OOE 01 






2 UOL > 


2 OOE 03 


53 64 


1 IBEtOl 


2 50£i03 OdOf2 




CHLOROFORMi 




i.oE-oa 


6.10iE-Oa 


1 OOE+00 


1 COE 01 


1 COE+00 


1 OOE 01 


b OOE-03 


2 OOE-OJ 


1 8S 


1 60E+02 


?50Ei03 Odor-E 




CHLOROPHEMOL. 2- 




S.OE-02 




1 OOE+00 


2CCE-01 






1 OOE 01 


1 OOE-0 1 


00 




5 00E+m Nnn-Odnr 


. 


CHHOMIUMilllll 




1.0E+M 




1 OOE+00 


4 OOE-O? 






7 10F+01 


1 40E.OO 


00 




;. OOF^O-' N'oFiOd'.,r 




CHIROMIUMUVil) 




2J0E-02 




1 OOEtOO 


q.COE 02 






2 50EtO0 


2 50E+00 


00 




SD0Et03 NrinOdof 




CHIHYSENE 




4.0i-02 


7,30EtOO 


lOEOl 


1 80E 01 


1 OOE+00 


2 OOE-Ql 


C 90E-O1 


5.00E 02 


00 


6 30C 09 


S0DE+D3 Non-Odof 


'^ 


COBALT 




iB.01-02 




S OOE-01 


1 OOE-01 






2 10E+01 


2 EOE+00 


00 




5 00E+03 NonOdor 




COPP'EH 




3,§E-02 




9 OOE 01 


1 OOE 01 






8 50E.O1 


5 OOE+00 


ooo 




bOOE+03 NonOdoj 




CYANIDE 




2.0E-02 




1 OOEtOO 


3 OOE 01 






1 yoc-oi 


r. out 02 


1068 07 


20E+02 


1 OOE+03 O^l-l 




DIBEINZO(a.hi|ANTMlHACENE 




4,01-02 


7.30E+00' 


9 10EQ1 


8 OOC-0? 


1 rjOL^OO 


<J OOE 02 


1 (jOEOI 


1 DOE 01 


00 


1 OOE 10 


iOOEtOJ Noi. OiJor 




DIBROiMOCHiORQM ETHANE 




z.ii.oi 


B.IOE-02 


1 OOE '00 


1 00b 01 


1 OOt.OO 


lOOEOi 


3 00F-C3 


* onE-03 


00 


7flOFr01 


SOOEtO? Volalility 




DICHL0R0B6NZENE, 1,2. ilo-DOB) 




i.OE-01 




l.OOE+OO 


1 OoE 01 






2 ODE 03 


2 OOE 03 


03 


1 COC+OO 


5 0(jE+0? Volaliliiv 




DICHLOHOiEMZENE, 1,3- (m-DCB) 




S.OE-01 




1 OOE+CO 


1 OOE 01 






2 OOE-01 


2 OOE-03 


03 


1 50E+C0 


b OOEtOi Volalilit-/(o DCB) 




OlOHLOROiBENZENE, 1.4- |p-DC!B) 




9.01.01 


2,40E-oa 


1 OOE 1 00 


1 OOE-01 


1 OOE^OO 


1 OOE 01 


? OOE 03 


2 DDE-03 


10 CO 


1 aoEtOO 


2 30E+03 Odur-f 




OICHLOROiBENZIDINE, 3.3'- 






4.S0E-01 






1 OOE tOO 


S40E-01 




1 30E+00 


00 


4 EOE-09 


5 OOE 1 03 NonOdor 




iDICHLORODIPHENYiL DICHLOROETHANE. P.P'- 


IDDO) 
"-IDOEj 




2.40E^1 






1 OOE+00 


2 0(JC-01 




5 OOE 02 


00 


1 OOE 06 


SOOEnOS IJor Odor 




DICHLOHOiDIPHEN¥LDICHILOR,OETHYLiNE,P,P 




3.406-01 






1 OOt+00 


2 OOE-01 




1 OOE-02 


00 


6 50F 06 


5 OOE+03 Non-Odar 




lDICHL0R0DiPHENYlLTRI:CHLOBOETHANE.P,P" 


-(DDT) 


5.0E-04 


3.40E.01 


1 OOE+00 


'i OOE -01 


1 OOE+00 


?oaeoi 


1 40E+00 


5 OOF-0? 


00 


1 iSOE 07 


S O0E+O3 Noil Odor 




DICHLOHOETHWIE, 1,1. 




1.,iE*00 




1 30EtOO 


1 30E-01 






2 OOE OJ 


? OOE 03 


17 


2 3'«F+02 


5 OOE' 02 Volatility 




DICHLOROETHANE. 1, a- 




g'.OE-ffll 


9.1iE-02 


1 ooe+oo 


1 OOE 01 


1 OOE+OO 


1 OOE 01 


2 ODE 01 


2 ooe oj. 


13 17 


7 90Et01 


2 50et03 OfJof 2 




DICHLOROiETHYLENE. 1.1- 




B!.0E4)3 


6.00E-01 


1 OOE+UU 


1 OOG-01 


1 OSEhOO 


1 02E 01 


2 OOt-OJ 


? OOE-03 


1 18 


SUIEiO? 


2 5oe+03 Odor 2 




DICHLOHOETHYiLENE. C)S-1 ,2. 




t.OE-Oll 




lOOEtDO 


1 OOE 01 








s ooe-03 


00 


2 02E»02 


5 00E+0? VolalJhty 




DICHLOROETH YLENE, THANS.l ,2. 




2jOE-01i 




1 OOE+00 


1 OOE 01 






3 OOE-03 


3 OOE OJ 


19 47 


3 31E+0? 


2S0Et03 Q(ior2 


" 


DICHLOROPHENOL, 2,4- 




3.0E-03 




1 OOE+00 


4 OOE-01 






1 OOE-01 


1 OOE 01 


0.i? 


6 70E 02 


5 UOE+03 Nnii Otlor 




DICHLOROPROPANE. 1.Z- 






■e,iOE-o2 






1 OOEtOO 


2C0E-OI 


2 OOE 01 


? OOE-OT 


168 00 


4 20F+01 


1 OOE+03 Odor-1 




KCHLOROPROPENE, 1.3- 




3.0E-03 


t.SOE-Ol 


1 OOE+00 


2 OOE-01 


1 OOE+00 


2 OOE 01 


3 OOE 03 


3 COE 03 


43 00 


4 30E<01 


?bOE+03 Od()r? 




DIELOniN 




S.OE-06 


1.80E+01 


1 OOE 1 00 


2 50E 01 


1 OOE+OD 


7 50E-01' 


G OOE-02 


5 OOE 02 


00 


1 Hor-0/ 


6 OOE+03 NonOdor 





Version l.Q 



Appendix m. i.j'|-iii 



SOIL CATEGORY S-S 


_ ORAL 

RID 

(or subsilute) 


OHAi ■ 
CANCEIH 
POTiENCY 


RAF^Ch 


HAFjCh 


RAPjCa 


HAF_ea 
SOIL 




SOIL 
MOLVPOL 






CEILING CEIUNg" 
BASIS 




DfREGI CONTACT LEVaS 


SOIL 
BKG,nNO 


oiDon 


VAPOR 




— - . 


SOIL 


SOIL 


SOIL 


INDEX 


PHESSUPE 


., ... 


CHEMICAL PARAMETER 


FACTOR 

1i/(ni0ftg/da,y)i 


INGEST 


DERMAL 


INQfST 


DERMAL 


mgftg 


tittjfkg 


Tori 





~ ' 


- ■— 


— 





-- 


- 




_ © 20 30 C 




OtETHYL PHTHALATE 


t.OE^-OO 

g.oE-m 

2,0E-09 




1.006*00 


2J0E-i0a 









s.eoE-oi 

6.60E-0I 
2.00E-0I 


0.00 
0.00 
Oi.OOi 


- 


5 00E+O3 Non-Odof 
5 OOE (03 Nor Odor 
5 OOE+OJ Not! CM<]r 
'• ODE 1 03 Nurs 0<1or 


~--^ 


DIMETHYL PHTHALATE 


— 


1.001*00 
LOilEfOO 
1.00E*i8 


7.006-02 
2.601.01 







^ 


OlMETHVi PHENOL 2 4- 





t.OOE-01 
2.006-01 






2.60E.01 




? OOE-OI 


0.00 


, 


D!NITR0T0LtJENE,?4 


2.0E-03 


e.80E-oi 


1.006*00 


1.30i-O1 


1.001+00 


1,301-01 




6 flOE 01 


0,00 


6 10E03 


a 00L+(j3 Non-Odor 




ENDOSULFAN 


6.06-03 




I.OOE+OO 


2,00E-i1 








4 OOE-02 


0,00 


1 OOE 05 


5 OOE +03 Non O-loi 




ENDPiM 


3.0E-O4 




l.MiE+OO 


2.S0i-O1 






S,i0i-02 


5 OOE -02 


0.00 


?. OOE 07 


5 OOE 1 03 N'ViOdtr 




ETHYLBFNZENt 


1.0E+00 




1.00E+OOI 


2:006-01 






2„006-03 


2 OOE 03 


4.35 


1 OOEtOI 


2 50E.03 Odor 2 




ETHYLENE DIDROMIDfc 


2.fflE-04 


8.S06+01 


t,0OE+OOi 


1.001.01 


i.iooi+ii 


1,00E-01 


4.006-03 


4 OOE-03 


0.46 


i 20E+01 


E OOE* 02 ^olaliiiSy 




FLUORANTHENE 


4.0i-fl1 




i.ooe+ooi 


2.00E-01 






ClOE*00 


5.00E 02 


0.00 


5 oor 0(1 


5 OOE +03 Wori-Ocki! 




FLUOHCNE 


4.0i-01 




1.00E+00 


2.001-01 






1,201-01 


5.00E02 


0,00 




"iOOEtOS NotoOtfar 




HEPTACHLOR 


S.0E.04 


4,!S0E+00 


1.00E+00 


2.OOE-01 


i.iSE*oo 


2.001,-01 


5.006-O2 


5.00E 02 


0„,02 


3 COE-01 


S 00 Eh 03 Non Odor 




HEPTACHtORtPOXIDL 


1.3E-0S 


i.lOE*00 


IjOOE+OO 


2.001-01 


1.00E*«0 


2'.0OiE.O1 


soof^ja 


S OOE-02 


1.371-04 


2 eot-ot 


SOOiltOa Non Odor 




HtXACHLOnObENZENE 


8.0E-M 


1. §01*00 


UOOE+OO 


1.30E-01 


i.ooi+ooi 


1,30i-01 




1.00E-02 


0.00 


1 09E 05 


5 00E+Oi Ncin-0(<0f 




HEXACHLOROriLJTADIENE 


z.oi-oa 


7,80iE-02 


l.OOEfOO 


a,oo!E-oi 


l.OiOE+OO' 


2.006-01 




1 OOE-02 


1.176-03 


1 SUE (11 


5 00E+03 Non-Ocir 




HEXACHLOROCYCLOHEXANE GAMMA (gamma-HCH) 


3.0E-03 


i.aoEfOO 


j.0ii*00 


2.006-01 


i,OiiE*ooi 


2.00E.01 




1 00E.02 


0.00 


9 4 OF Ofi 


SOOEhOJ Non Ocof 




HEXACHLOHOE THANE 


IjOE-OS 


ii.4oE.oia 


1,001+00 


1,001*00 


1. 006+00 


1,OOE+O0i 




1 OOE-02 


0.00 


4 OOE 01 


EOOEtfla Non-0<Jor 




1NUEN0(1 2 i-<:d)PYR£Nb 


4J0E-02 


7.30'i+« 


BilOl-OI 


1.80E-0I 


I.OOCtOO 


2.00E.at 


3B0E-0t 


1 OOE-OI 


O.OO 


1 OOE 09 


5 00StO;J Nori-Ooor 




MERCURY 


a.oE-04 




i,oeE+§o 


5.001.02 






2 30EOI 


S ODE-0? 


OI.QO 


1 20E 03 


b GOE+03 Non Ooor 




WETHOXYCHLOH 


B.OE-Oa 




1.006*00 


2,O0E-OI 






5 OOE 02 


5 OOE-02 


0,00 


I 40 E Of. 


5 00E+03 Non-Oder 




METHYL ETHVLKETONF 


5.0li-i01 




t.OOE+OO' 


1.006-01 








1 OOE-01 


9.09 


1 0OFfD2 


2 50E(03 Odor-2 




METHYL ISOBUTYL KETONE 


5.0E-CH 




1,OOE+00 


1 .0QE4M 








£ UOE-0^ 


100.00 


1 roE+O! 


1 0OEt03 Odor 1 




METHfL MERCURY 


3i.0E-Wi 




1.006+00 


EjOOE-OI 








O.OOE+OO 


0,00 




S OOE+0 i K'l^n-Odor 




METHYL rCRT BUTYL ETHER 


6.21-a2 




1. 006+00 


1,001-01 








5.00E-02 


0.00 


2 45E+02 


5 00L + r.? Volahlif/ 




METHYLENE CHI ORIDF 


B..0E4i2 


T.S0E-«3 


1.001+00 


I.QOi-01 


LSeE+M' 


i.ooe.01 


3.001-03 


3,aOE03 


a.ii 


4 29E<02 


2 5ilEiO'i fJUorZ 




METHYLNAPHTHALENE .J 


4.0E.OZ 




i,.oiE+oo 


1„00IE<I1 






2.S0E+00I 


5.C0C-D? 


0.00 




5 0OE+03 Non Odoi 




MOLYBDENUM 


6.0E-03 




i.iOE*oo 


1,001-01 






2.501+00 


2 BUE+OU 


0.00 




SOOEiOJ Non Odor 




NAPHTHALENE 


4,0E-02 




1.006*00 


I.OOE-Ol 






IB.OOE-Oa 


5.00E-02 


o,»i 


8 20E 02 


5 00&,^'l 3 Non tMoi 




NICKEL 


ajOE-OZ 




1.006*08 


3.S,0E-i| 






-IJOE+Ol 


Z.&OE^OO 


0,00 




5 OOE 1 03 NonOfior 




PENTAOHLOROPHENOL 


a.0E-oa 


1,201-01 


1.00E,+0§ 


li.lOE-01 


1,0OE+0§ 


1.101.01 


i,ooi-oi 


1 OOE-OI 


0.0O 


1 10E04 


S00E(03 Non Odor 




PHENANTHRENE 


4.01-02 




8.101-01 


1. 801-0 1 






8.901-01 


5 OOE-02 


2,401-03 


9 60EO4 


5 03E + 03 Non-aior 




PHENOL 


e.§E^oi 




ii.ooe+oo 


2,601-01 






1.00E-01 


1 OOE-01 


8.75 


3 50e-01 


2.50E.03 Odof-2 




PYRENE 


3.01-01 




l.OOE+OOi 


2.001-O1 






loiiE+oo 


S.OOE-02 


0.00 


2 SOE-06 


5O0E+03 Non Odor 




SELENIUM 


S.0E.03 




1.00E+00 


2.006-03 






I.SIOErtO 


1 OOE too 


0.00 




5 OOE+03 Non Odor 




SILVER 


S.0E,-O3 




1,001*00 


2.S0E.0I 






4.206.01 


2 soe-01 


OjOO 




5 00E+03 Non-Odor 




STYRENQ 


2.0£+e§ 


3.066-02 


1.001+00 


2,001-01 


.l.OOE+00 


2.0OE-OI 


S.mB-03 


2.006-03 


1S.67 


5 OOE (00 


2 50E+03 Odoi-2 




TETRACHLonoETHANE. 1.1 1 2- 


3,01-02 


S.mB4)2 


1.006+00 


1.40E+00 


i.ooi,+00' 


1.406*00 




5 OOE-03 


0.OCI 


1 006(01 


5 OOE+0? Vnlalility 




TETHACHLOnoETHANE, 112 2- 




smEm 






l.OOE+00 


1.406+00 


4jOOE.Oai 


4.00E-03 


2„,i7 


4.00E+00 


2 50E+O3 Odo!-2 




TETRACHLOROETHYLENE 


1.0E-01 


S.20E.03 


I. ,006+00 


1,00E-01 


l.OOE+00 


1.006-01 


2,0OE-03 


2.00E-03 


4.0S 


1 30E+01 


2 50E+03 Odor-2 




TflALLIUM 


7.01-04 




l.,00li*§0 


1.,OOEj02 






2.S0E+00 


2 50E+00 


0.00 




5 OOE»03 No 1 Odor 




TOLUENE 


2.06+00 




1. .001*00 


1.201-01 






2.00E-03 


2 QOE-03 


3.50 


2SOF + 01 


2 50Et03 Odor-2 




TRICHL0R08ENZENE 1 ?4 


1. 01-02 




I.OOEfOO 


8,006.02 








6 60E01 


0.00' 




5 00E(.O3 Non Odor 




TIUCHLOROETHANE 1 1 1- 


i.oE-01 




i.ooe+oo 


I.OOi-OI 






S 00E03 


2 COE-03 


0,13 


lOOEtO? 


5 00E+02 VotaMiSv 




TfllCHl OBOETHANE 1 1 ? 


4.01-02 


S.?0E^2 


1.006+0O 


l.OOS+00 


1.001+00 


1.006+00 


2 OOE-03 


2 OOE 03 


0.00 


Ss'iOEtOl 


5 00L.O? VoUililrtv 




THICHLOROETHYLENE 


8,016-02 


1.10E-OZ 


11 .001+00 


1.0QE-01 


1,00E+00 


1.001-01 


4 OOE-03 


4 OOE-03 


0.01 


7 70E-t01 


SOOt+02 Volatility 




TRICHLOROPHtNOi ? 4.5 


1.0E+00 




1,OOE+0O 


2.606-01 






1.00E-01 


1 OOE-01 


0.00 




5noE^03 Non Odor 




TRiCHLOROPHCNOL ? 4 B- 




i.wi-oa 






1.006*00 


g.iiE-01 


1 .COE-01 


1 OOE-01 


0.00 




5 OOE* 03 Nof, Odor 




VANADIUM 


r.mm 




5.00E-02 


1.00E-01 






9,10E+01 


5 OOE +00 


0.00 




5 00E+03 Non-Odor 




VINYL CHLOniriE 


ii.oc-oa 


i.tiiE*w 


1.001+00 


1.006-01 


1,S3E+0i 


1.60E,-01 


3.00E-OJ 


3.00EO.J 


Q.a<6 


2 58Qt0 5 


5 OOE H 02 Volatility 




XYLENES (MmoJ liomois) 


4.0EtO<J 




l.OOE+00 


1. 201-01 






2.00E-03 


2 ODE 03 


Si,.oo 


e.OOEfOO 


2 50E+OJ O(ioi-Z 




ZINC 


3,0E.01l 




1.001+00 


2,„00:E-fl2 






1.60E+02 


2.506+01 


MO 




EOOE+03 Nofi-O'Jor 





Varslon 1.0 



Appeinlltx 8.1.3(15)! 



SOIL CATEGORY S-3 


RISK BASED 


HISK-BASED' 


CANCER RISK. 


LOWiST 
nilSK.BASEO< 


HIGHEST 
RISK MDL& 


LOWEST 

CEILING 

(RISK, MDL. 


S 2 STANDARD 

FROM S 2 
aPREADSHEET 


HIGHEST 


DIffECT CONTACT LEViLS 


NONCANCEM 
HI ^ 


CANCEH 
ELCIR= 


BASED CONC. 

1,081-06 


CALCULATED 




COINCENTIRATION 
1 7E+04 


BACKGROUND 
mg/kg 


S 2 OR S 3 


. 


2.00E-01 
_ mgfkg 

( 7E+04 

1 2E+03 
5 2Et04 
6 9E-01 


1I.M6-08 
mgmg 


0.00 

o,w 

0.00 
0,IS 


BCKHHND) 


(RAW) 
mg/kg 

2 50E+03 
2 50E+03 
1 OOE+03 


STANDARD 


CHEMICAL PABAMETEH 




mg/kg 


mgfVy 


ACENAPHTHENE 


iJEtfli 

O.OE+00' 
0.0E+CO 
1.SE41 


1 7E+04 
1 2E+03 


5 OOE+03 
125Et03 


5 OOE+03 


ACENAPHTHYLENE 


1 2E+03 

5 2E+01 
1 ££01 


2S0E+03 


ACETONE 


■i 2e+04 
1 5E01 


? 50E^03 


2 iOE+03 


ALDfllN 


1 46E-01 


6 OOE-02 


1 46E 01 


ANTHRACENE 


6 OE.,04 


QlOI+OOi 


0.00 


6rjE+04 


fiOC+04 


SOOEiOl 


2 SOE+03 


6 00E+Oi 


ANTIMONY 


? lErOI 


ftOi+00 


0.00 


J 1E+01 


2 1E+0! 


2 0eE+01 


4 42E+01 


4 422+01 


BARIUM 


4 1t+03 


O.OE+00 


0,00' 


1 1E+0J 


4 1E+03 


4 07ErO3 


2 SOE+03 


4 07e+O3 


BENZENE 


3 IEt03 


2.3E+02 


231.43 


y3E<(]2 


2 3Ett? 


2 31E+ri2 


b2He+0i 


2311(07 


beNj:o(3)anthracene 


1 2L+0.1 


4.2E-01 


0.42 


4 2E01 


7 4E-01 


7 40F0I 


7 40E 01 


7 40E-01 


flENZO(a)PyRENE 


1 2E+03 


4.2E-01 


0.42 


4 2e-01 


4 9E-01 


4 90E-01 


4 aoE 01 


4 OOE 01 


a£N70(b)FLUOnANTHENE 


1 2E+03 


4,21-01 


0.42 


4 2E-C1 


4 7E+00 


4 70Ei00 


4 70E 01 


4 70E+00 


B£NZa(9,h(lPERYLENE 


1 2E.03 


O.iOE+00 


1O.1OO 


1 ''F+O'l 


1 2E+03 


1 25L+03 


? r,0E+U3 


?50E(03 


RENZO(k)FLUORAMHENE 


1 2E+03 


4.2E-01 


0,42 


4 2L01 


4')E01 


4aOE-OI 


4 80E 01 


4 80fc-01 


BERYLLIUM 


6 2E+02 


3.1i+M 


3.14 


3 lE+CO 


3 lEtOO 


J l4Ei00 


I 20E+U0 


3 14E+00 


DIPHENYl 1 1- 


3 lE+OJ 


0.01*00 


0,00 


3 1E<03 


3 1E-03 


3 10E„D3 


2 50E+03 


3 10E+03 


BIS(2-CHLOflOETH¥L}ETHFB 


OOE+QO 


^B.ti-Oi 


0.59 


S 9E-01 


eeEoi 


B GOE 01 


6 60E Oi 


6 6OE0I 


BIS(£ CHI OHOiSOrROfVLIETHER 


y-iE+oa 


i.3iii*00 


9.34 


9 3E+00 


B JE+00 


9 34E+00 


2 SGETfO 


9 34E'00 


BIS(2-ETHy LHE X YL)PHTHALAT£ 


3 1E403 


l.,aE*03 


i2ii.,es 


1 2EH'3 


1 2E+03 


1 ?1E + 0J 


3 25E-02 


1 21E+03 


BHOMOUICHLOROME THANE 


1 OEtOJ 


S.OEtOl 


90.11 


9LC>01 


•JOEtOI 


9 01E + 01 


2 45EtOt 


9 0ir.t01 


BROMOFORM 


9 SE-OT 


7.1E+0g 


707.16 


7 1Et02 


7tE402 


7 0/E+02 


1 '12E+02 


7O7E+02 


BROMOMCTHANt 


7 ?E-02 


O.OE+00 


0,00 


/2E*0? 


7 2E+oa 


7 2tE402 


1 55E+02 


7 22E+02 


CADMIUM 


1 SEtOl 


O.OiE+001 


0.00 


1 9E+01 


1 flEiOt 


1 93E+01 


4 ME<0l 


4 14rt01 


CARBON 1 E FHACI 'LOnifJE 


3 6E+02 


4.tE+0'l 


42.97 


4-JEtOi 


4 J£»01 


4 3OE,0l 


1 17E+0I 


130E+01 


GHLOPDANE 


5 3EtC0 


7,4E+00i 


7.40 


5 3E+00 


1 3E +00 


i 32E+00 


2 OOErOO 


5 JiE*00 


CHLOROANILINE p 


2 lEtO? 


Q.Oi+00 


O1.OO 


•? 1E+0? 


2 1E+02 


2O6E.02 


4 42Et02 


4 42E-0? 


CIIL0B0BEN2ENE 


1 OE+0.1 


O.OE+QO 


0,00 


1 ne+04 


1 0E+C4 


2 50E+03 


1 OOE+03 


2'50FtOJ 


CHLOROFORM 


5 2E+02 


9.21+02 


915.83 


i2E.U2 


S 2E+02 


5ie.E+0? 


2 iac+o^ 


5 15£+0? 


CHLOROPHENOL 2- 


1 IF<03 


O,0i+O0 


0.00 


1 (EiOS 


I lE+OJ 


1 10E^03 


2 J6E+0? 


1 10E'O3 


CHROMlLlM(itl) 


1 OEiOJ 


o.oi+00 


OjOO 


1 OEiCS 


1 OE+OS 


5 0(]E+03 


asor^oi 


scot iL? 


CHROMIUW(VI) 


1 1E*03 


o.oi+oo 


0.00 


1 lEfOa 


1 1F+03 


1 13E+0J 


r. r jE+o? 


! n-+fj 


CHRYSENF 


1 ?EkOJ 


4,.aiE-oi 


0,42 


112E-01 


6 9E0I 


dqOE-OI 


f)90E01 


CyOEOI 


COBALT 


^4ErOJ 


t.«E+OCI 


0.00 


34E+0J 


3 4E+03 


3J7E.0J 


2 COE+03 


3 37e+03 


COPPER 


I f>E+01 


O.OitOO 


O.OD 


1 dEi03 


1 6E+03 


f 5/Ei03 


2 50Ef(13 


2S0E4OJ 


CYANItJE 


i9E+02 


O.OIE*tO 


0,00 


3 aE+oz 


3 9E+02 


3 8SE+0P 


4 50E-0<; 


3 85E-^02 


DIFIENZO(a hlANrHRi^CLNE 


? ^F+OT 


8.41^91 


0.84 


S4t-ai 


Q4E01 


a 35E 01 


2 30E-0( 


a J5E 01 


DlBROMOCHLOnOMETHANE 


1 OE+O-I 


SJE+il 


i6..S1 


6 7E + 01 


5 7E+01 


6 65E+01 


1 9!t+0! 


6SE+01 


DICHLOROBENZENE 1 J- (o DCR) 


4 6E+04 


o,OE+oo 


%m 


i SF-04 


4 6Et04 


SOOE+02 


';n0Ei02 


SOOC=0? 


DICHLOHOHtNZGNE i 1 (m DCRJ 


4 6E+04 


O.OE+00 


0,fi 


1 6E+04 


4 6Et04 


S OOE+0? 


5 oaE+02 


5 00E+02 


DICMIORORENZENE l.-l- (ft OCB) 


4 GE+O'I 


2.3E+02 


232.77 


2 3E+02 


2 3F+02 


2 33E*0? 


6 33C+01 


2 33E+02 


DICHLOROPENZIUINE 3,3' 


OOEtOO 


2.©i+00 


2,6S 


2 6E+00 


2 bE+00 


,?&5E + 00 


1 30E+00 


2 65E+00 


DICHLORODIPbbNYL UICHLOHOETHANE, P.P'-IOOO) 


OOEiOO 


1L3i+01 


12,66 


1 3F+01 


1 3E+01 


1 ?7E+01 


34SE+on 


1 27EtOI 


DICHLOf lODIPHENY LDICHLOROE TH¥LENE,P.IP.|DDE| 


OE+00 


g,gE+ooi 


B.S4 


B 9E+00 


8 9E+00 


e 94E+00 


2 44E+00 


JJ94E*00 


DICHLOHODIPhENyLTRICHLOHGETHANE.P,P'-lDDT| 


1 4Et0f 


8,8E+00 


B.9'4 


B9Et00 


BSE +00 


8 94E+00 


?44F+00 


% 04 E too 


DICHLOROETflANC 1 1 


4 OE+04 


oi.oi+00 


OlOO 


4 OE+04 


4 0Et04 


5 OOE+0? 


5 OOE tL.2 


5 OOE+02 


niCHLOROETHANE 1 7 


1 0E(04 


6.1E+01 


61.38 


eiE+oi 


6 1E+01 


6 14E(01 


1 6/E+01 


fi 14E+01 


DiCHLOROETHYLENE 1 1- 


4 r,Ft02 


B.ie+oo 


9.13 


qiE+OO 


9 iGtOO 


a 13E+00 


?4fiEtO0 


9 1JE»00 


RICHLORQETHYLFNE CIS ! ?- 


5 2Et03 


O.OE+00 


0,00 


5 2E+0J 


5 2E+03 


5 00E+U2 


5 OOE +02 


5 OOE+02 


DiCHLOHOEIHYLENE, TRANS 1,2 


1 OE+04 


o.oi+00 


0.00 


1 OE+04 


1 UE1O4 


2 EOE+03 


1 no£+03 


2 50E+03 


OICHLOROPHENOL 2,4- 


4 4E401 


O.OE+iOO 


0.00 


4 4E+01 


4 4E+01 


4 40E+01 


9 4?Et01 


9 42E+01 


DICHLOROPROPANE 1,2- 


OE+00 


4.SE+01 


44.70 


4SE+01 


4 5F*01 


4 47E*01 


1 22E+01 


44?Et01 


OICHLOROPROPLNE, 1.3- 


e4E + 01 


1.7i+01 


18.89 


1 7Fi01 


1 7E+01 


1 69E+0i 


4 61E+00 


1 69E+01 


DIELURIN 


1 lEtOO 


l.SE.Ol 


0.115 


1 5F 01 


1 5E01 


1 BSE 01 


5 OOE 02 


1 5bE01 
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SOII.CATEllOBYS-3 
DIBEe? CONTACT LEVELS 



CHEMICAL PmtMEim 

BiTHYLPHTHALATi 
DIMEIHYL PHTHALATE 
WMETHYLPHlENQL. Z.A-- 
DIWITROPHEWOL, g.4-" 
DlNliTiROTOLUENi:. 2.4- 
ENDOSULlFAiN 




LOWEST 
PiSK BASEU 
CONCENlHAT!qfv(_ 
mg/kg _ " 

_ 1 -lE+Ofi 

6 9E+04 

4 4E+03 

■14Et01 



RISK. MDL a 
BACKGROUND 



LOWES T 

_ CEjljNQ , 
tRISK.M DL. 

ecK aRNDi ' 



_ S-g S TANDAn P 
FRO M S-2 

SPRE APSHiE ET 
JPAW)_ 



«.7E4i02 



6 6Et00 
I 7E+02 



ENOniN 

ETHYLBENZENE 
ETHYLENE DIBROM ILtE 

FLUORANTHENE 

FLUOflE^E 

HEPTACHLOn 



aee^Jt 



1.1i«04 



Oi.Oi+OOi 



_& SE-02 
1 1EU)4 



HEPTACHLOR FPOXfDE 
HEXACHLOROOEHZENE 



a.ei-oii 



HEXAC4LOr;ORUTADIENE 



HE XACHL C ROC YCLO HE XANE, GAMMA, tBamma-HCHI) 

HEXACHLOF'iO FTHANE ^ 

INDE N0(1 P3-t.d)PY niNC 

MERCURY 

METHOXYCHLOH 



METHYL ETHYL KETONE 



WETHYl ISOBUTYL KETONE 



METHYL MERCURY 



METHYL TERT BUT Yl. ETHER 



METH YLENS: C HLORIDE 
METHYLNAPHTHALENE. 2^ 



MOLYBDENUM 



NAPHTHALENE 

NICKEL 

PEN TA CHLOROPH ENOL 
PHENANTHRENE 



PYRENE 
SELENIUM 



TETRACHLOROETHANE, 1.1,1.2- 



TE TRACHLOH QE THflNE, i.l.g.j^ 



TETRACHl OP OETHYLEN E 

IHALLI UM 

TOLUEN E _ 

TRI CHLOH O»EN7 ENE. l.?,4- 



TniCHL OnoEfHANE , l,l,1j_ 
TRICH LOR OETHANE, 1.1 ,?■_ 

jniCHLOHOETHYLENE 

TRICH LOROPHENOL , P.4 5^ 
TrtlCHLO ROPHENOL 2.4. 6- 
VANAOIUM ^ 



VINYL CHI ORIDE 
XYL EMES {MtxoJ 
ZINC 



8 4E+C0 
2 7et03 



ftJIE+OO 



2.61*02 



?GE+n2_ 
2 1E+03 



8.4E+03 




O.OE+00 



1 36+02 



2.ai+oei 



i.SE+02 



O.0iE+O(J 



Oi,Oi+M 



t.4E+0t 



r.iE+oi 




s.ooi+oa 



4.41 EtOS 
4.41 E401 




@.6E40O 



i-TEtOa: 



8,9g+W 



6.61=02 



6,B.?E-©2 



B.75mii 



2.i6i+04 



6.426+00 



2.581+102 



3.3i+0i£ 



2.iOE+03 



«.1f*02 



Z.3li+.(J0 



1.076* 



8,86+04 



6.2E+02 



i.isi+oi 



S.OOE+02 



2.26+04 



ajErtO 



_ HiCHFSJ 
CALCULATED 
S? OR S3 
STANDARD 

5 00E+D3 
5 00E+03 
4'l1E+03 
jTlJEtOI 



a-OOE-OZ 



2.40E+03 



5.00i*02 



7.136+02 



2.44i+02 



6.431.01 



1.006+03 



1.33E+03 



2 50E+03 



G5 /E02 
5 OO E+03 
&Q0Et03 



6 75EOI 



3S0E+0[_ 
2 34 E +00 



5 00E^q2_ 
7 45Et02 
2 SnE+03 
5 52E+Q2 
2 50E+03 
7lJEtO? 
4 30E+01 
?^50E_i_q3_ 
2 50E+03 



5 OOE+03 
2 50E+03 



9.iia€,+«2 



2,506+03 
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SOIL CA TEGO RY S.3_ 
DIRECT CONTACT LiVELS 



CHEMICAL PARAMETER 

ACENAPHTHENE 
ACENAPHTHYLENE 
ACETONE 
ALDRIN 



STANDARD 
irg'kg 



JTAG1 






RD 






























5DCC 00 


Coiling 




2500 00 


(foiii tj 2 




2500 00 


Ceiling 




1S 


Caiicijr Risk 





ANTHRACENE 


5000 00 


CeEJIng 


ANrlMO^fY 


U Vi) 


ffom S 2 


OARIUM 


4070 00 


Noncancer Risk 


aGN2ENE 


231 43 


Cancflf fiisk 


8eNZO(a)ANTHRACENE 


M 


BacKaiOund 


tJtN20(a)PYnENE 


49 


Backgroijn;1 


UENZOiblFLUOPANT HENE 


47 


BjrkgruunJ 


l!EN70(ijtM]PEnYLtNC 


1?50 00 


iicm h V 


BEMZOWFLUOPAMTHENE 


048 


0'<cl<giJui-,[J 


BbRVLLIUM 


314 


Cancer R"!k 


BIPHFNVl, 1,1 


J095 99 


Noiicai'cur Risk 


BISli'CHLOHatiHNi.tLIHtlt 


66 


PQL 


BIS(2 CHLOflOitOPnOrVDfcTHER 


« J4 


Carcar Ri^k 


eiS;2 CTMYLHLXYLjPHTHALAte 


121O0J 


Career Risk 


BROMODjCI (LORQMETHANE 


son 


Carcoi PisK 


BROMOFORM 


707 16 


Cancflr Rusk 


BROMOMETHANE 


721 Cb 


No'innr or Hisk 


CADMIUM 


4\ 40 


frcrn S-2 


CARBON TETHACHLOFTIDE 


42 97 


Cancer Risk 


CHLOnuANE 


6 J2 


Noncanror Ritk 


CHLOBOANILlnb p 


44! yg 


iFom S ? 


CllLOROnFN7EWE 


?S00 00 


Coiliiiy 


CHLOROrOHM 


51S4b 


Noricarice' Ri?k 


CHLOROPHENOL, ? 


1101 32 


Nontaiicof Hi^k 


CHHOMILIM(III) 


SOOQ 00 


Colling 


CHROMIUM(VI) 


1125 18 


NoncarKfifHisk 


CHRYSENE 


09 


Oackgfojii'j 


COBALT 


3370 00 


Noriraucar Ri&t 


COPPER 


?500 00 


from S 2 


CYANIDE 


38"; 36 


Noncsficer Risk 


OlSENZOIa ti)ANTI IflACrNc 


84 


Cancar Risk 


DIBROMOCHLQ ROMETHANE 


OS 51 


Cancer Risk 


niCHLOHORCNZENE 1 E- (o DCB)i 


500 00 


Irom S-2 


DICHLOHOBENZENE. 1,3- (m-DCB) 


500 00 


from S-?(o-DCB) 


DICHLOROBENZCNE. 1 ,4 [p OCBJ 


232 77 


C^mcer Risk 


DICHLOROBENZIDINE 3 3 


2 65 


Ciidcer Risk 


DICHl OnODIPHENi'! D'C Ht OROETHANE, P.PHODDi} 


12 66 


Ca'icer Risk 


DICHl OHOfilfi ■LNi'LD'CHLr flOCTiHYiLiNE,P,P'-(D0i) 


S94 


Ca'n,Bi Ribk 


DICHLOIiODIPf lEM'i LTRICilLOROETHANt, P,P'.(DDT} 


SS4 


Career R-sk 


DICHLOnOETHANE, 1,1 


500 00 


Irom S 2 


DICHLOnOETHANE, 1,?- 


fil 39 


CaiiGer Risk 


DICHLOHOETMYLFNE, 1,1 


S 13 


Cancer Risk 


D'CHLOnCETHYLENF.CIS 1 2- 


soo 00 


(lom .S-2 


DiCHl OfiOt- fHYLENE I RANS-1 ,2- 


2i00 00 


Ceilirg 


DiCHLOfiO PHENOL, 2.4 


94.19 


Irom S-? 


DICHLOROPnOPANE, 1,2 


44 70 


Cancor Risk 


DICHLOROPROPENE, 1,3 


16 89 


Cancar Risk 


DIELORIN 


015 


Cancor Risk 
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SOIL CATeGqn¥S£ 
DIRECT CONTACT LiWELS 



CHEMICAL PARAMETER 



S-3 

D IRECT C ONTACT 

S TAND' ARD 



DIETHYl ("HTHAlAre 
DIMETHYL PHTHALATe 


sooooo 


Cailiri} 
Coiling 


DIME THYLF'HENOL. 2.4- 


4405 29 


NantancBT Risk 


DINITROPHENOL 2.4- 


94 30 


Ircim S-? 


DINITROTOtUENE, 2,<1 


6 57 


Ciinrof RTsk 


ENOOSOLFAN' 


360 Oi) 


from S 2 


ENDRIN 


14 ti7 


from S 2 


ETHYLBENZtNE 


2500 00 


CpiI ncj 


ETHYLENE D'BnOVIOt 


OGS 


CaiKei R'sk 


FLUOI1A.N1 HEME 


5000 00 


Ceiling 


FLUORENE 


5000 00 


Ceiling 


HEPTACHLOH 


68 


Cancer Risk 


HEPTACHLOR EPOXiOE 


33 


Cancel Risk 


HE)lACHLOflOBE^li!e^E 


2 79 


Cdni-er Risk 


HEXACHLOROPUTADIENE 


38 U7 


Canrer Risk 


HE>CACHLOI!OCYCL0HrXANE, GAMMA (pmma-HGHli 


2 34 


CancBf Risk 


HEX/tCHLGROETHANE 


46 72 


Cane SI" R sk 


IWDEN0(1 2 3 LdjPYRENE 


42 


Cancer Risk 


MERCURY 


57 14 


froiFi S 2 


METHOXYGHl OR 


iOO^O 


liotn S-? 


MCTHVLflHYLKfcTONF 


2500 00 


Ceiling 


METHYL ISOBbTYL KETONE 


1000 00 


Ceiling 


MtlHYL MERCURY 


18 02 


lioni S 2 


METHYL TEHT BUTYL ETHER 


SOOOO 


(lom S ? 


METHYLENE CHLORIDE 


744 B8 


Cancer Risk 


METHYLNAPHIHALENE 2- 


2500 00 


from S-2 


MOLYBDENUM 


552 00 


from S 2 


NAPHTHALENr 


PiiOa 00 


frudi S 2 


MCKEL 


713 01 


from S 2 


PENIAGHIOROPIIENO! 


42% 


Cancer Risk 


PHENAN1HHENE 


2500 00 


from S 2 


PHENOL 


2500 00 


Ceiling 


PYRENE 


5000 00 


Ceiling 


SELENIUM 


2500 00 


Iroin S-2 


SILVER 


244 50 


Itoin S-2 


STVRENE 


10132 


CancBr Risk 


TETRACHLOROE THANE M 1 2 


18 07 


Canirer Risk 


TETRACHLOROETHANE, 1 1 ? ?■ 


2 JS 


C.'inrar Risk 


1 ETHACHLOROETH YLCNE 


1074 34 


Cancer Risk 


THALLIUM 


146 GO 


Noncancsr Risk 


TOLUENE 


2500 00 


CBilirig 


TRICHLOnoeENZENE. 1.2.4- 


1300 00 


Ceiling 


TRICHLORUETHANE 1 1,1- 


500 00 


Cijilmg 


TRtCHLOnOETHANE 1 1,2 


12 00 


Cancer Risk 


TRICHLORCETHYLENE 


500 00 


Calling 


TntCHLOHOPHFNOi 2,4,5- 


5000 OO 


CeilJiKj 


TRICHLOflOPHENOL 2,4 C 


214)97 


Cancer Risk 


VANADIUM 


912 00 


linm S-2 


VINYL CHLORIDE 


1 90 


Cancsr Risk 


XYLENES (Mijr-dlaomEfs) 


2500 00 


from S 2 


ZINC 


5000 00 


Ceiling 
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Appendix B.1.4: Derivation of LeacMng-Based Soil Concentrations 

(Coarse Textured Soils). 
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LIEACHIMQ BASED SO(L CONCENTRATtONS 
COARSE TiXTUHEO SOILS 


SOLUBILITY 






Koc 
irl/g 


a 


oondwatM Standai 


da 


Baso-Leval Sail 


Leachlng-Based Soil Cone. 


EquMions 


SOIL 


HENRY'S LAW 










SOILS-2 
STANOAHID 




S./GW1 


S-/G,W2 


S-/6W3 


GW1 
STANDARD 


6W-2 

STANDABO 

ug/L 


GW-3 

STANDARD 


aoiLs.i 

STANDAHlID 
mg'kg 

1000.00 
100.00 


SOIL S-3 
STANDARD 


INWATEFt 


MDLj'POL 


CONSTANT 


CHEMICAL PABAMETER 
ACENAPHIHENE 


|jg/litef 

3 "lae+oa 

^ a3E+03 
1 O0Et09 


50 UO 
50 00 


aim Pii3/mol 

241E04 

1 45E-01 


_ mig/kgi 


mg/kg 


4CEi03 


?0 00 


... - 


1710.00 
1970.00 


2S00.00 
ZS00.OO 


6000.00 


1.63E+01 


o.ooE+00 
O.OOE+00 

6.78E+01 


1,31E*03 
i.3SE+02 
3.81 E+OO 


ACEWPHiTHYLIENE 
ACETONi 


3 5E*03 


307 69 
3000 00 




2500.00 
2500.00 


1,30E+02 


100 00 


4 25E 05 


£4Eina 


50000.00 


3300.00 


S00.00 


1000.00 


3.47E+00 


ALDRIN 


1 TOE+01 


soon 


4<t6E04 


4 'JE+04 


01 
64S 00 


0.20 


8.50 


0.06 


0.05 


0,16 


e.13E-02 


1 .63E+00 


8 91E+01 


ANTHIHACEINE 


1 29E+03 


50 00 


SfcOE-0£ 


1 4E+04 




12.00 


1000.00 


2600.00 


sooo.oo 


1.S0E+03 


O.OOE+00 


2 79E+01 


ANTIMONY 




1000 00 






6 00 




16000.00 


13.45 


44.20 


44.20 


0-OOE+OO 


OOE+OO 


OOE+00 


'BARIUM 




2Sio.m 


. 




IMOi.OOi 




23000,00 


1000.00 


2600.00 


4070.00 


O.OOE+00 


O.OOE+00 


OOE+00 


1EM2ENE 


1 76tv06 


2m 


5,S0E-O3 


8.3E+01 


E.00 


1866,02 


BOOOO.OO 


34.@9 


62.88 


231.43 


2.40E-01 


■.!B4E*01 




IB!EMZO|a)AMfHRACENE 


1 O0E*O1 


60.00 


1.00E-OB 


2.0E+0S 


0.20 




S,00 


120.00 


I2O1.OO 


120.00 


6.64E+00 


0,00E+00 




BEMZO(aliP'¥RBNE 


iBOE.OO 


50.00 


4.801-07 


S.6E+i0e 


0,01 


1.B0 


1.90 


1,20 


1.20 


1.20 


9.136+00 


1 .73E+03 


1 73Et03 


iEN20(b]FLU0'FlANTHENE 


1 -lOt+OI 


60.00 


1,22E-05 


6.:5E+0-S 


0.20 




7.00 


12.00 


12.00 


12.00 


l,i3E+01 


0.001+00 




BENZOi|gvh,l)PEBYLiNE 


2 6OE-0I 


1i 00.00 


1.44E-07 


1.6EtiOS 


0.20 




0.20 


12000 


120,00 


120.00 


5.31t*01 


O.iOE+OO 




iENZOIklFLUORANTHENE 


8 00E01 


50.00 


3.8TE-05 


5.S£*05 


0,20 




0.40 


18.00 


12.00 


12.00 


1.83e*01 


O.OOE+OO 


3.65E+01 


BiRYLLIiUM 




S00.O0 






• 4.00 




S3.00 


1.20 


1.20 


3.14 


O.OOE+00 


O.OOE+00 


O.OOE+00 


BIPHIENYL, 11.11- 


7S0Et03 


50.00 


4.08E-04 




350.00 




1700.00 


1000.00 


2500,00 


3oes.se 


8.88e-01 


Oi.OiE+OO 




BtSp-CHLOROETHYLJETHEiR 


1 OiE-fO/ 


660.00 


1 .30EjQ5 


iaiEfOil 


4.40 


1 13.92 


50000.80 


0166 


0,66 


o.is 


9.6SE-03 


2,47E-01 


1 OSE+02' 


BISCZ-CHLOROISOPflOiPYLJETiHER 


WOE+OS 


66O.M1 


1.13E-04 


6.11*011 


250 


432.60 


50000.00 


1.85 


2.56 


i.34 


2.38E.02 


4.BaE+00 


5 4lEt02' 


BJSp-ETHYLHEXYlLIPHTHAiATE 


1 30E+03 


$80,001 


3.00E-07 


I.OE+05 


6,00 


660.00 


30.00 


128,47 


32S.27 


1210.iS 


asiE+oi 


1.0BE+04 


4.9iii+§2 


BROMODICHLOnOMETHANE 


4 50e+06 


5.00 


2.1SE-03 


i-SE+tl 


S.00 




50000.00 


14,15 


24.61 


90.11 


l.liE-01 


O'.ooi+oo 


1.18E+03 


BROiMO'FOHMi 


3 jnE^or, 


2.00 


S.32E-04J 


1,16+02, 


S.OO 


i35.13 


60000.00 


111.04 


182.37 


707.16 


1.12E-01 


1.i7E+0I 




BROMOMIETHANE 


1 7SEt07 


3.00 


1 .S7iE-01 


E.9i+00' 


10.00 


3.70 


3200,00 


47.08 


154.70 


721.06 


t.22E+01 


4.S3E+0O 


3.§2E+03 


CADMIUM 




1000,100 






S.00 




11,00 


14-10 


41,40 


41.40 


0.00€+00 


O.OOE+00 


0. OOE+00 


CARBOiN TiTBACHLOniOE 


8 OOE+Oi 


2.I0O' 


2.S3iE-§2 


l.lE+02 


5.00 


18,68 


SOOOO1.OO 


6.75 


11.69 


42,87 


i.ooe+oo 


3.34E+00 


1 OOiE+014 


CHLORDANE 


5 60E+01 


50.00 


4.7iE« 


4.4E4-M 


7.00 


27.68 


0.&I 


0.99 


2.00 


5.32 


5.07E+01 


2.00E+02 


2901-01 


CHLOflOAHIUNE, p- 


2 60E+06 


1300.00 


a.aiE-i7 


6.4i+01 


2i.O0 




100.00 


100.00 


441. TO 


441.99 


2,88E-01 


O.OOE+00 


1.0BE+00 


CHLOflOBENlENE 


4 SPEtCi 


a.oo 


3..93E-§3 


3.3E+02 


30.00 


1243.56 


500.00 


500.00 


1000.00 


2500.00 


2.38E+0O 


fl.B7E+0i 


3.87E+01 


CHLOROFORM 


9 30E+0b 


2.00 


3.3aE^)3 


3.1E4-01 


6.00 


432.50 


12400,00 


143.80 


24S.14 


51S.46 


1.31E.01 


1.13E+01 


3.25E+0a 


CHLOROPHENOL, 2- 


?e5E4 07 


ioo,.ii 


ii.oa.i« 


1.1E+02 


OlSO 




43800.00 


06.15 


235.74 


1101.32 


6.S0E-03 


O.OOE+00 


8 03E+02 


CHROMIUM (Jill 




1400.00 


. 




SOiOO 




2000.00 


1000.00 


2600,00 


SOOO.OO' 


0.OOE+0O' 


O.OOE+00 


O.OOE+00 


CHROMIUM (VI} 




25001.00 






50.00 




1 10.00 


17i.S2 


603,14 


1125.18 


O.OOE+00 


0.001*00 


O.OOE+00 


CHRYSENE 


6 OOE-rOU 


ioi.oo 


i.osE-oe 


f.OE+OS 


0.50 




3.00 


12.00 


12.00 


12.00 


1.066+01 


§,00E*00 


9.S6E+01 


COBALT 




ZSOO'.OO 










100.00 


1000.00 


25O0I.0O 


3370,00 


O.OOE+OO 


O.OOE+OO 


O.OOE+00 


COPPER 




50001.00 






1000.00 




23.00 


1000.00 


2500,00 


2500.00 


O.OOE+00 


O.iOE+00 


O.OOE+00 


CYANIDE 


1 (WEtOS 


SOi.OO 


1,90E+03 


S,2E+00i 


200.i00 




SiOO 


lOO'.OO 


100,00 


388.36 


2.36E*Qi 


0,OOE+00 


6.13E+06 


DiBENZO(a tiJANTHKACENF 


5 00E01 


100:00 


7.30E.0S 


3.3E*06: 


0.20 




0.2s 


1.20 


1.20 


i.ao 


l.lOE+02 


O.OOE+00 


1.37E+02' 


UIBHOMOCHLOROME i HANE 


4 OOE+06 


3.00 


7.83E-04 


i.3t+01 


S.00 




50000.00 


10,44 


18.09 


si,sr 


9'.33E-02 


O.OOE+00 


S.33E*0t 


DICHLOROBENZENE, 1,2 {o DCC!) 


1 4bE>05 


2.00 


1.84E-03 


i,7E+03 


3.00 


liO?i,70 


7630.00 


100.00 


600.00 


soo.oo 


8.831-01 


2.t6£+03 


2.2SIE*03 


IJICIiLOnORFNZGNE, 1,3- (m bCt3) 


1 ?3E+05 


2.00 


2.S3E-03 


I.7E+03 


630.00 




7630.fi§ 


100.00 


500,00 


600.00 


1.8a:E+02 


Oi.OOE+OO 


Z.2aE+03 


DICHLOROBENZENE. 1/- (p-OCH) 


7 90E+01 


2.™ 


Z.72E-03 


1.8E+03 


i.,ii 


2:S74B.24 


7630.00 


36,55 


63.32 


232.77 


3.19E-01 


ft17E+03 


2.43E+03 


UICHLOnoBENZIUINE.3,3 


3 10Eh03 


1300.100 


l.,33E-07 


1.6.1+03 


i2.,S0 




iSSOiOO 


1.30 


1.30 


a.BS 


2.13E+01 


0.OOE+OO 


4.00E+02 


niCHl OROniPHENVL OICt'LOHOETHANE, P.P' (DDD) 


1 60E+0^ 


EO.OO 


7.8Si-0S 


■ 7.BE+06 


30.00 




6,00 


2.23 


3.45 


12.66 


3.87E+03 


0,00E+0O 


7.73E+02 


DICHLOHOUIPriENTl DICHLOaOETHVLENE P,P (OOCI 


4 00t<OI 


10.00 


6.801-05 


4,4E+06 


30.00 




20i,0O 


1.67 


2.44 


8.94 


a.17E+04 


O.OOE+OO 


1.45E+04 


DICHLOHODIPHENVLTntCHLOROETHANE. F p.(DDT|i 


3 10E-M 


SO.OO 


3l.«9iE^S 


2.4E+0S 


30,fl§ 


1.6S 


0.05 


1.57 


2.44 


8.94 


1.19E+03 


6.17e+01 


1.i9E+00 


DICHLOnOETHANE, 1,1 


5 50Ei06 


2.00 


i.45i-§3 


B.8E+01 


70.00 


8967.34 


60000.00 


100.00 


600,00 


500.00 


3.04E+00 


3.B9E+02 


2.17E+03 


DICHLOROETHANE, 1,2- 


Bfi9Et06 


2.00 


1,101-03 


1,4i+0J 


5.00 


17.09 


§0000,00 


9.i4 


16.70 


61.30 


4.S8E.02 


l.SiE-01 


4.56E+0a 


LilCHlOROEtHYLENE. 1.1- 


2 lOE+Ot, 


2.00 


ii.4gE-02: 


e,5E+01 


7.00 


0.G6 


50000.00 


1,43 


2.4S 


9,13 


fSSE-OI 


8.B1E.02 


S.16E+03 


DiCHLOROCTHYLENE. CIS 1,2- 


BOOEtOS 


5,00 


4.08E-O3 


4.9i401 


70,00 




SOOOOjOO 


100,00 


SOOLOO 


SOOjDO 


2.346+00 


O.OOE+00 


1.B7E+03 


DKHLOROETHYLENF TRANS 1,2- 


6 00E + 05 


3.00 


5.3aE-03 


4.9E4OI 


100.00 




60000.00 


500.00 


1000.00 


2500.00 


4.12E+0O 


i.OOE+00 


2.06E+0a 


OtCHLOROPHENOL, ?,4 


4 50Et0e 


1100.00 


a,i0E-06 


iB.0E+03i 


0,30 




3650,00 


41.38 


94,19 


94.18 


3.00E-01 


a.ioE+00 


3.6SE+03 


OICMLOROPROPANE. 1,2- 


? 70E^ 06 


2.00 


2.82E-03 


4.IE+01 


5.00 


19.27 


SOOOO.OO 


7.86 


12.18 


44.70 


1.26E-01 


2.34E-01 


1.26E+03 


DICHLOflOPROFENE. 1.3- 


2 70E+06 


3.00 


3.B0E-03 


2.6E4OI 


1,40 


3.77 


2440.00 


2,97 


4.61 


i®.aii 


3,64i-02 


8.81 E-02 


e.34E+01 


UIELOFIIN 1 eeEioy j 


50.00 


S.ME-05 


7.4IE+03 


0.02 


1,12 


0.02 


0.05 


0,05 


ons 


2.4SE-02 


2,24E*0§ 


2.461-02 



i,i 
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iLEAGHINQ BASED SOIL CONCiNTFWTIONS 

COAHSi TiXfURED SOILS 

CHEMtCAi PAiRAMETER: 

DIETHYL PHTHALATE " ~" ^ 

DIMETHYL PHTHAIJVTE 

DiWtTHVLPHENOL 2 4 ~ ^ 


SOLUBILITY 
(NEATER 


SOIL 
MDUPQL 


HENRY'S LAW 
CONSTANT 




Groundwater Stifidartfe 


Base Levof Soil 




Koc 


GW 1 

STANDARD 


_. GW-2 
STANDARD 
ug/L 


RW3 
STANDARD 


SOlLS-1 
STANDARD 

1000 00 
lOJOOO 
380 S9 


"^OiL S-2 
JSTANDARD 

2500 00 
2500 00 
042 95 


SOIL S-3 
STANDARD 

5000 00 
5000 00 
4405 79 


S/GWl 
m^kg 


S /GW? 
m(>kg 


S /GW3_ 


Lg/kg^ 


a1m-m3/mOit 


mlg 


ugtL 


a 96E+05 
5 00E»C6 
7 87E+06 


SCO 00 
660 00 
200 00 


114E06 

1 70E 05 


1 4E+0? 
1 4E+0? 
4rEt01 


5600 00 
500BO 00 





30 50 

30 00 

21200 00 


1 32E+q2 
1 leCtoa 
944E01 


00E*OO 

ooe+oo 


7 0/E-01 
'i i-^7E 01 


140 00 




OiNirnOPHEN'OL ?4 
DlNITROTOI UENE i 4 
ENDOSULFAN 


5 60Ei06 
?70Et05 
1 50E*0? 


JOO 00 
6C0 00 
40 00 


6 4SE 10 
4 50E Ofi 
1 OOE-0'5 


1 7E-t01 
4 5Et01 


jl^OO 
OSO 




1500 00 
2300 00 


33 06 
1 OS 


94 30 
1 79 


94 30 
6 57 


1 16E 01 
3 7^E 03 


OOE+OO 
OOE (00 


4 13EtOO 
1 71E+01 


ENDRIN 
|CTHYL6EN2EN£ 


2 60E+02 
1 6IE*05 


GO 00 
2 00 


4 COE 07 
3 43E03 


1 7CfO? 
5 BE+C 


2 00 
2 40 


28496 in 


05 
50000 00 


5 87 
500 00 


14 67 

1000 00 


14 67 
2500 OO 


1 S4E 01 
5G4e-01 
2S0E 01 


OOE+OO 

oonEtoo 

3 3 lE+03 


2 94E01 
1 41E02 


ETHYLCNE DIBRDMlDi: 
FLU(JRANTHENE 


4 30E+06 

?6<iEt02 


4 00 
150 00 


B 73E-04 
6 "iOE 00 


J4E+01 
3 SE+04 


1 00 
132 hO 


3 30 


2B000 00 
132 SO 


01 
909 09 


no? 

2402 40 


07 
5000 00 


1 15E-02 
8 3DE^02 


3 7<)E 0^ 
OOE+OO 


J21E+02 
S 36F+02 


FLUORENE 
HEPTACHLOR 


! 90F403 
SbOE.Ol 


50 00 
SO 00 


1 I7E0^ 
143E03 


7 3Ei03 
2 2E+04 


280 00 
3 00 


0J5 


290 00 
04 


909 09 
12 


2402 40 

oie 


snoo 00 

6H 


3 40E+02 
1 09£«01 


ODE+OO 


3 52E+tj2 


HEPTACHLOB EPOXIDE 


3 50fc+02 


50 00 


3 16E-05 


2 3Et04 


3 00 


6S5 


175 00 


06 


09 


33 


1 17E+0t 






HFXACHl OROBENilENE 


1 10E+0? 


10 00 


1 70E-O3 


1 2E+0f) 


1 00 


0.62 


36 80 


46 


7fc 


?79 


? 0OC4 02 


1 25£<02 


7 34E+03 


HLXACMLORODiJTADICNE 
HFXACHLOROCYCLOHEXANE GAMWk (gamma-HCH) 


2 OOE+03 


10 00 


2 S6E-0i 


? 9E+04 


45 


0H7 


<)J00 


GB6 


10 63 


38 97 


2 23E+00 


4 32E+Q0 


4b2E.02 


HEXACHLOROETHANE 
INOENOO 2 3 cdjPYHENE 


5 OOE+04 


1000 


9 B5E-0J 


2 0E+04 


2 50 


12 40 


S400 00 


f> 13 


64 
12 78 


2 J4 
46 72 


2 47E+00 
8 45Ei^0 


OOE+OO 
4 19E+0I 


4 93E 1 
1 BjE+04 


MERcunv 


seoE+01 


50 00 






1 00 




27 
12 


12 00 

n7b 


12 00 
57 14 


12 00 
57 14 


S31F + n1 
OOE +00 


OOEtOO 


7 04E+01 


METHOJ'YChLOd 


4 00E+01 


50 00 


1 GOE OS 


7 9E (04 


900 00 




30 


113 64 


300 30 


300 30 


1 1<Jf:i-04 




3 36E+e0 
3BnE+0l 


METHYL ETHYL KETONE 
METHYL ISOBUTYL KETONE 


2 7';EtOS 


100 00 


2 74E 05 


3 5E+00 


350 00 


50000 00 


50000 00 


500 00 


tOOO 00 


2500 on 


2 66E01 


3 SOE^OI 


METHYL MERCURY 




00 






2 10 




012 


100 00 
H S2 


SOOOO 

1fl02 


1000 00 
18 02 


4 79E 01 
OOEtOO 


6 8iEi01 


6B5E+m 


METHYL TEHT BUTYL ETHER 
METHYLENE CHLORIDE 


4 80E+07 


boao 


591E 04 


2?E+01 


700 00 


SOOOO 00 


SOOOO 00 


100 00 




600 00 


500 00 


5 71E.00 


4 08C+02 


4 OeE+02 


METHYLNAPHTHALENF, 2 


Z SOE+04 


50 00 


2 90E-04 


7 2e>02 


10 00 


13000 00 


13000 00 


1169G 
1000 00 


202 63 
2S00 00 


744 88 
2503 00 


1 OhEiOO 
1 21E1OO 


1 06Et01 
1 58Ci03 


1 06E,0T 
1 S8E+03 

OOE+OO 

1 37e(03 


MOLYSDEf-lUM 
NAPHTHALENF 
NiCKEI 


3 10E+04 


2500 00 
50 00 


1 iaE-03 


1 3E+_03^ 


21 00 


5891 21 


7300 00 
0200 00 


166 00 

too no 


ES2 00 
2500 00 


552 00 
2500 00 


OOE 1 00 
_ 4 64E^00 


OOE+OO 

1 3OEs03 


PENTACHLOROPHc NOL 
[pHENANTHRrNE 


1 40E+04 
8 16E+02 


100 00 
GO 00 


2 eOE 06 

3 93E-05 


J 2E+04 
1 4E+04 


30 00 
307 69 


2443 60 


130 00 
63 00 


JOB -ii 

CB7 

1000 00 


nsoi 

11 69 

2500 00 


71301 

42 96 

2500 00 


OOE +00 
1 67E+02 
7 15Et02 


OOE+OO 

1 28Et04 
OOEtOO 


OOE+OO 
6 82Et02 


PHENOI 


a OOE+07 


100 00 


1 30E 06 


BlE+01 


4200 00 


SOOOO 00 


25600 00 


SOOOO 


1000 00 


?500 00 


6'^CE^01 


7 57E+0? 




PYRENllE 
SELENIUM 


1 60E+02 


50 00 


5 lOEOO 


3aE+04 


80 00 




20 


681 B? 


1B01 80 


5000 00 


5 05fctO2 


OOE+OO 


1 26Ef00 


SILVER 

SlYnENE 


3 00E+05 


250 00 
2 00 


S *i1 E 03 


3 1E+00 


10 00 
35 00 
100 00 


836 25 


50 00 

1 20 

50000 00 


_ 116 76 
97 80 
17 83 


2500 00 
244 5n 
27 64 


2500 00 
244 50 
101 32 


OOE4OO 
OOEtOO 

1 b7E+00 


OOE+OO 
OOE+OO 


OOE+OO 
OOE+OO 


TETRACHLOROETHAME, 1 ,1 ,1 .2. 
TETRACHLOROEirHANIE, 1i ,1 ,2.2- 
TETRACHLOROiTHYLENE 

THALLIUM 
TOLUENi 


2 OOE+OS 
2 90E<06 
2 OOE+05 

5 35E+0S 


SOO 
4 00 
2 00 
2500 00 
2 00 


1 10F 02 
3 80E 04 
? 04E-03 

O.eSE-OJ 


5 1E,01 
4 6E+01 
4 7E+02 

?7Ct02 


5 00 
1 00 
'",00 
?00 
24 OO 


6 00 

22 17 

?e35 25 

585? 93 


50000 00 
.^4000 00 
fl4(,0 00 
400 00 
50000 00 


3 62 
47 

168 69 

4 14 

5L>o no 


4 54 

0E4 

297 "Jf. 

J1 67 

1000 00 


18 07 

2 35 

1074 34 

146 60 


3 BSE 01 
9 95E03 

4 52E 01 
OOOEjOO 


4 64E01 
22IE01 
2 38E+02 
OOE+OO 


3B6Ef01 

2 19E+02 

_ 7E9E+02_ 

OOEtOO 


TniCHLOnOBEHZeNE. 1 .2,4- 
TRICIHLOROEfMANE. 1.1,1 - 
TRICHLOnoeTHANE. 1,1,2. 
TRICHiLOBOETHViiMi 
TRICHLOnOPHlNOi. 2,4,5- 


1 90Ei04 
7 30E+05 
4 50C4 06 
1 lOEtOS 
1 19E+06 


bfiOOO 
2 00 
2 00 
4 00 

100 00 


1 4?£ 03 
?3lE02 
10E-01 

9 12E03 

^18E04 


9 2E+0J 
_ 1 6E+0? 
3lEtO? 
1 2E+02 
B9E*01 


70 00 

200 00 

5 00 

50 00 
200 00 


SI 9 50 
4231 34 
ir.111 65 

?C7 34 


500 00 
50000 00 
SOOOO 00 

SOOOO 00 

630 00 


371 75 

100 00 
2 2B 
67 23 

1 non 00 


1328 02 

500 00 

3 14 

138 16 

2500 00 


1328 00 

EOOOO 

12 00 

500 00 

5000 00 


1 OSE h02_ 
3 J9E+01 

2 8SE01 
3B6G»00 
3 23E+00 


9 52E+0? 
7 17E*02 
9 18E + 02 
2 07E+01 


7b8C+02_ 
8 47E+03 
2 85E+03 
J 86E+03 


TRICHLOROPHENOL 8.4,6. 
VANADIuy 


S OOE+05 


100 00 
5000 00 


4 OOE 06 


POEfOl 


2 00 


36tj£4 00 


9i'00 00 
im 00 


39 3S 
466 00 


50 23 
1,1 > Of) 


i:1b97 
912 00 


6 64E 01 
OOEtOO 


1 225+04 


3 22E+03 


VINVl CHiOMDl 
XYLENES 

ZINC 


1 IOEi-03 
1 71E+05 


3 00 

2 00 

25000 BQ 


i 7BE-02 
5 27E03 


98E(01 
3 OE+02 


2O0 
300 00 
5000 00 


OSO 
5564 1 7 


550 00 

50000 00 

1 100 00 


29 
500 00 
1O0UOO 


50 

1000 00 

2500 00 


1 90 
2500 00 
5000 00 


3 7eE0l 
2 ■I9E+01 
OOE+00 


9 44E 02 
4 61E+02 

oooE+on 


1 04E+0? 
4 145+03 
OOE+OO 



VBfsion 1,6 
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iiACHIlNG. BASED SQilL CONCENTFlATlOMS 
COARSE TEXTURiO SOILS 


Loaehing-Based Slandar 


ds in SI Soil 


Loachini-iB 


litd Standir 


ds in S2 Soil 


Leachlnig-I 


Jased Standarda 


In S3' Soil 




































S-lffiWi 
mtfkg 


S.1/GW2 


S-1«,W3 


S-*GW1 


S-2/GW2 


S-aQW3 


S-afGWl 


S-3?QW2 


S-3/GW3 


CHEWCAL PAnAMIElEB 


mg/kg 


ing*9 


mg/kg 


"9*p 


migi'kg 


iBig*g 


ni§/ki 


TOS^kgi 


, — .. 









1S.30 












ACENAPHTHENE 


18.» 


1000.00 


1000.00 

100.00 


2600,00 


1301.31 


1S.30 


5000:00 


1301.31 


ACENAPHTHYLENE 


1W.W 
347 


100.00 


130.46 


2SO000 


i35.2l 


130.46 


2500,00 


835.28 


ACiTONE 


S7.7§ 


3.81 


3.47 


57.70 


3.81 


3.47 


57,79 


3.if 


ALORIN 


tt.05 


0.0S 


o,os 


0.0S 


0.05 


0.0S 


0,03 


0.15 


0.16 


ANTHRACENE 


lOOiJQi 


1000.08 


27.ii 


1499,32 


Zii0.00 


2?.89i 


1489.32 


5000.00 


27,88 


ANTrMONy 


13.45 


13.4S 


13.4S 


44.20 


44.20 


44,20 


44.Z0 


44.20 


44.20 


iBAniUM 


10«.00 


1000.00 


1000.00 


2600.00 


2500.00 


25001.00 


4070.00 


4070.00 


4070.00 


BENZENE 


0.24 


34.69 


34.09 


0.24 


02,88 


62.88 


*■ 0.24 


89.41 


231,43 


iiNZO(a)ANTIHRACENE 


S,64 


1S».0§ 


120.00 


0.6i4 


120.00 


I2O1.OO1 


i.64 


120.00 


120,00 


IBENZO{a)P¥RENE 


i.m 


1.20 


i.m 


1.20 


1.20 


1.20 


1,20 


1.20 


1.20 


iENZOWFLUonANTHENE 


12.00 


12.00 


12.00 


12,00 


12.00 


12.00 


12.00 


12.00 


12.00 


B6MZO(gvh,i)PEin¥ILENE 


63.12 


120100 


53.12 


53.12 


120,00 


63.12 


83.12 


120.00 


53,12 


BENZO|k|iFLUOFWNTHENE 


12.00 


12.00 


12,00 


12.00' 


12,00 


12:00 


12.00 


12.00 


12.00 


BtnYLLIUM 


1.20 


1.20 


1.20 


1.20 


1,20 


1.20 


3.14 


3.14 


3.14 


BIPHIENVL. 1.1- 


D.8i 


looaooi 


4,311 


0.89 


2500,00 


4.31 


0.19 


3095.88 


4.31 


B!S{2-CHL0R0ETIH¥iL)iTHER 


o.ee 


0.66 


O.ee 


0.68 


0.66 


0.88 


0.6© 


0.66 


0:66 


BIS(a-CHLOROISOPROP¥L)ETHiiR 


0,6i 


US 


1,81 


0.«6 


2.58 


2.56 


0,6i 


4,61 


8:34 


BIS|2.iTH!YLHiXYi}PHTHAWTE 


mm 


128,47 


121.47 


S8.6D 


325.27 


325.27 


99,60 


lati.ss 


498.00 


anQMODlGHLOHOMtTHANE 


0.12 


14,15 


14.16 


0.12 


24.51 


24.51 


0.12 


§0,11 


90.11 


BflOMOiFOHM 


0.11 


18:67 


111.04 


0.11 


18.87 


182.37 


0:11 


16,67 


707,16 


BROMOMETHANE 


12.24 


4.53 


47.06 


12.24 


4.S3 


164.70 


12.24 


4.53 


721 .66 


CAOMIIUM 


141i 


14.10 


14.10 


41,40 


41.40 


41.40 


41.40 


41.40 


41.40 


CARBON TiTOACHLORIDE 


1.0§ 


3,34 


6.76 


1.00 


3.34 


11.69 


1,00 


3.34 


42.97 


CHLQRDANE 


a.8s 


O.ii 


0,29 


2.100 


2,00 


o.t§ 


5,32 


5.32 


0.29 


CHLOROANILINE. p- 


1.3ffl 


100.00 


1.30 


1,30 


441. M 


1.30 


1.30 


441.8© 


1.30 


CHLOROiiMZENE 


2.38 


98.68 


39.68 


2,38 


98.08 


39.es 


2.38 


98.69 


39.68 


CHLOROFOHM 


0.13 


11.33 


143.80 


0,13 


11.33 


24S.14 


0.13 


11.33 


324,73 


CHLOROPHENOL, 2- 


ftlOi 


SS.Ii 


85.15 


0.10 


235.74 


235,74 


0.10 


1101.32 


102.58: 


CHROMIUMI (ill) 


%om.m 


1000.00 


1000.00 


Si0i.0i 


2SOO.0O 


2:500.00 


SO'OOjOO 


6000:00 


5100,00 


CHROMIUMi (Vl) ' 


1?i.S2 


17S.S2 


17a.S2 


003.14 


•03,14 


6031.14 


112S.H 


1125.18 


11 25, It 


CHRYSENE 


12.00 


12.00 


12.00 


12.00 


12.00 


12,0J» 


12.00 


12:00 


12.00 


COBALT 


1000.00' 


ioao,ffli 


1000.00 


2500.00 


2S00.00 


26001.00 


3370.00 


3370.00 


3370.00 


COPPER 


1000.00 


1000.00 


1000.00 


2500,00 


260i0i.0O 


2600.00 


2500.00 


2500.00 


25001.00 


CYANIDE 


100.00 


100,00 


100.00 


100.00 


10O.OOI 


IOOlOO 


3fS.3i 


385.36 


aas.ss 


DIBENBDtB*)*HfiHRAe«i 


JL20 


1.20 


1.20 


1.20 


1.20 


1.20 


1.20 


1,20 


1.20 


DIIIBnOM:0CHLOR.OIMiTHANE 


0.09 


10.44 


10.44 


O.0S 


18.09 


f8.M 


iTor 


B6.S1 


66,61 


DieiHLOIHOiCNZENE. 1,2. (o-OCB) 


0.88 


100.00 


100.00 


01.881 


500.00 


500,00 


i.8i 


500.00 


SOOi.OO 


DICHLOHOBENZENE, 1.3- {m-DCB) 


too.oo 


100.60 


100.00 


188.07 


SOO.CM) 


500.00 


Hi,07 


600.00 


500,00 


DillCIHLOHOeENZENE, 1.4- (p-OCB)i 


0.32 


36,65 


3S.5S 


0,32 


63.32 


63.32 


0,32 


232.77 


232,77 


DICHLOROBENZIBINE. 3.3'. 


1.30 


1.30 


1.30 


1,30 


1.30 


1,30 


2.65 


2.6S 


2,65 


KCHLOBODIPHENYL DICHLOROETHANE, P.P'-(ODD) 


2.23 


2.23 


2.23 


3,45 


3.4S 


3,45 


12.68 


12,66 


12:66 


OICHlLOBOOIPHiNYLOICHLOHOETIHYLENEiPJP'-CiDOE) 


1.57 


1.S7 


1.57 


2.44 


2.44 


2.44 


8.94 


8.94 


8.84 


DICHiLOfiOOIIPHE.NYLIRICHILOR0ETmNf,P.P"-(DDiT). 


1.5? 


1.67 


1.67 


2.44 


2.44 


1.99 


8.94 


0.94 


1 .89 


DICHLOROETHANIE. 1.1- 


3.04 


100,00 


100.00 


3,M 


389.01 


500.00 


3.04 


3ii.0i 


500.00 


DICHILOROETHAME, 1,2- 


0,05 


0.16 


9,64 


0,08 


o.ie 


16,70 


0,05 


0.16 


61.39 


DlCHLOfllOETHIYLENE, 1.1- 


0.72 


0.07 


1.43 


0.72 


0,07 


f.4iB 


0.72 


0.07 


9.13 


DICHLOROETHlYLENE. CIS.1.2. 


2.34 


100.00 


100.00 


2.34 


600,00 


SiO.« 


2.34 


800.00 


S00.00 


DICHLOROETHYLENE. THANS.1,2. 


4.1S 


SOO.OO 


500.00 


4.12 


1000.00 


1000.06 


4,12 


2600.00 


2087.St 


DICHLOROPHENOL. 2.4- 


i.30 


41.31 


41.38 


0.30 


i4.t9 


94.19 


0.30 


94.10 


§4.19 


DlCHLOROPROPANli, 1,2- 


0.13 


0,23 


7,86 


0.13 


0.23 


12.1s 


0.13 


0.23 


44.70 


DICHLOROPROPENE, 1.3- 


tt.04 


0.10 


2.97 


0.04 


0.10 


4,11 


0,04 


0:10 


16.89 


DIBLDRIN 


«5 


0.06 


0.05 


0.0S 


0.05 


01.05 


006 


0:15 


0.05 



1J 
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LiACHINQ BASiD SOIL CONCENTRATIONS 
COARSE TiXTURED SOILS 

CHIEMiCAi PABAMiiTER 


Leaching Dasod S<<irida(d<> <ii SI 3qil 


Leaching [3asDd SldDdards lii 82 Soil 


Learhtng-Based ilafidard's in S3 Soil 


<--l/GWt 


S 1,GW2 


t. 1/GV,3 














b 2'GW5 

mg/kg 








S a'GWI 


S-?;GW2 


S 'i'GWl 


S3/GW2 


S-1/GW3 


ffg/k'j 


m^kg 


mg/kg 


rng/kg 


mt)rm3 


rrg^'ttg 


mg,'kg 


iiiij/kg 


132 04 

1000 00 

94 


1000 00 
1000 00 

18(1 "i"} 




— 






— 






DIETHYL PHTHALATE 
DIMETHYL r-HTHALATE 
DIMEIHYlWFNOL 2i- 


2500 00 


71 




071 

70 

143 01 


132 04 


132 04 

1152 03 

0S4 


6000 00 


71 


1162 01 
94 


2500 00 


70 


soqij uo 

4405 23 


70 


942 95 


M101 


143 01 


niNiTnopj iChjm 2 4 


20 


38 OG 


4 13 


0?0 


94 30 


4 13 


20 


94 30 


4 13 


DINifROTOlUFNE 2 4 


0B6 


1 08 


1 08 


66 


1 79 


1 79 


56 


6 57 


6 57 


ENDOSULFAN 


018 


136 00 


29 


01R 


300 00 


29 


018 


360 00 


29 


ENOniN 


56 


5 87 


05 


5f> 


14 67 


05 


56 


14 67 


05 


lETHyLOENZENE 


0?H 


■500 00 


500 00 


28 


1000 00 


1000 00 


2fl 


2500 00 


2500 00 


lETHYLCNEDIHIiCMlOE 


010 


01 


01 


0011 


O02 


02 


011 


04 


07 


FLUOHANTHENE 


ea-^B? 


909 09 


B15 8? 


835 62 


2402 4U 


836 82 


835 82 


5000 00 


835 8? 


FLUOHLNE 


3-39 51 


909 09 


151 63 


S^S";! 


2402 4(1 


351 63 


139 51 


bOOO 00 


1S1 63 


HEPTACHLOn 


012 


u 


12 


16 


018 


1.5 


68 


68 


015 


HEPTACriLOR EfOXIIlL 


06 


oub 


0b 


09 


09 


09 


33 


33 


33 


HEXACHL0ROPEN/6NE 


46 


46 


4Cj 


76 


76 


76 


2 79 


2 79 


2 79 


HEXACHLOHOBUTADIENE 


3 2') 


4 32 


6 86 


2 23 


4 12 


10 03 


2 23 


132 


38 97 


HEXACHLOROCYCLOi^EXA^4E, GAMMA (gamini-HCH) 


41 


041 


041 


64 


64 


49 


2 14 


2 34 


49 


jHEXACHLOnOETHANE 


b:i:i 


6 33 


6 33 


8 45 


12 78 


12 78 


8 45 


41 94 


46 72 


IN0ENO(1 ? 3 rdjPYHtNE 


12 00 


12 00 


12 00 


12 00 


12 00 


12 00 


VOO 


12 00 


12 00 


MERCURY 


13 26 


1J26 


13 26 


57 14 


57 14 


57 14 


57 14 


57 14 


67 14 


METHOXVCHLOn 


11364 


11164 


3 96 


300 30 


100 30 


195 


300 30 


300 30 


3 96 


METHYL ETHYL KETONE 


27 


37 95 


37 95 


27 


37 95 


37 95 


0,>7 


37 95 


37 95 


METHYL 1S0BU1YL KETONE 


48 


63 48 


68 48 


48 


68 48 


68 48 


048 


6S4b 


68 48 


METHYL MEflCUnV 


6B? 


6 82 


6 82 


18 02 


18 0? 


18 02 


1B0? 


16 02 


18 02 


METHYL TERT UUFiL ETHER 


571 


100 00 


100 00 


S.71 


407 52 


407 52 


5 71 


407 52 


407 52 


METHYLENE CHLORIDE 


1 OB 


116 90 


11696 


1 06 


202 63 


202 63 


1 00 


744 88 


744 88 


METHYLNAPHIHALFNF, ?■ 


1?1 


1000 00 


1000 00 


1 21 


1577 1C 


1577 10 


1 21 


1577 16 


1577 16 


MOLYBDENUM 


165 00 


1C6 00 


166 00 


552 00 


552 00 


S5? 00 


552 00 


552 00 


552 00 


NAPHTHALENE 


4 64 


too 00 


100 00 


4 64 


1300 ""12 


137102 


4G4 


1300 52 


1371 0,; 


NICKEL 


305 93 


305 93 


305 93 


71301 


713 01 


71301 


71301 


71301 


71 i 01 


PENTACHlOROf-'HENQL 


6 67 


6 87 


6S7 


11 69 


11 69 


11 69 


42 96 


42 90 


12 96 


FHENANTHFIENE 


VISIS 


1000 00 


146 43 


715 15 


2500 00 


146 43 


715 15 


2500 00 


146 43 


PHENOL 


6 J 62 


500.00 


387 77 


63 62 


757 37 


387 77 


63 62 


757 37 


387 77 


PYRENE 


S04 64 


68182 


126 


504 64 


tsoi ao 


1 26 


504 64 


5000 00 


1 26 


fpELENIUM 


316 76 


316 76 


31676 


25O0 00 


2500 00 


2500 00 


2500 00 


2500 00 


2500 no 


SILVER 


97 80 


97 80 


97=0 


244 SO 


244 SO 


244 50 


244 50 


244 50 


244 50 


STYflENE 


1 67 


15 65 


17191 


1 67 


IS 65 


27 64 


1 67 


15 65 


101 32 


TETRACHLOf'OETHANE M 1 2- 


3S 


48 


3 62 


rj 19 


46 


4 94 


39 


46 


1807 


TFTRACHLOROE THANE, 1 T 2 ^ 


001 


2? 


47 


001 


22 


64 


001 


22 


2 35 


TETTlA'-HLOROtlHYLf-NE 


15 


168 69 


168 69 


45 


218 10 


292 26 


45 


2J810 


753 94 


THALLIUM 


4 14 


4 14 


4 14 


31 67 


31 67 


3167 


146 60 


145 50 


116 60 


TOLUENE 


2 07 


500 00 


500 00 


2 07 


605 01 


1000 00 


2 07 


505 01 


7600 00 


TRICHLOnoUENZENE, 1,2 4 


107 52 


371 75 


371 75 


107 S2 


951 57 


768 01 


107 52 


951 57 


76fl01 


IhlCHLOnOETHANE, 1,1,1 


33 89 


100 00 


100 00 


33 89 


500 00 


500 00 


33 89 


500 00 


500 00 


TRICHLOnOFTHANE. 1.1 2 


0?B 


2 28 


£28 


0?8 


3 14 


3 14 


28 


12 00 


1200 


iTRICHLQROFTHYLENE 


3 66 


20 68 


67 23 


3 86 


20 63 


138 16 


3B6 


20 68 


500 '10 


TRICHLOFtOPHENOL 2 4 5- 


3?3 


1000 00 


101$ 


3 23 


2500 00 


10.16 


3 23 


5000 00 


10 16 


TFIICHLOROPHENOL 2,4,6 


66 


39 39 


39 39 


66 


59 23 


59 23 


55 


216 97 


216 <37 


VANADIUM 


466 00 


466 00 


466 00 


912 00 


912 00 


91^00 


912 00 


91^00 


91200 


VINYL CHLORIDE 


29 


09 


0?9 


3U 


09 


50 


38 


09 


1 90 


XYLENES 


24 85 


460 95 


500 00 


24 85 


460 95 


1000 00 


24 65 


460 95 


2500 00 


ZINC 


1000 00 


1000 00 


1000 00 


2500 00 


2500 00 


S500 00 


EOOO 00 


5000 00 


5000 00 
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Appendix B.1.5: Derivation of LeacMng-Based Soil Concentations 
(Mediuia^ine Textured Soils). 



Versioa 1.0 Appendix B. 1 .5 (25) 



LEACHINQ BASED .SO'IL CONCENTfMTIONS 










Gi 


oundwator Staridardi 




Bas«-Le'¥«( Soil 




L'BaeMlg^BaS'e'd Sol Cone. 


Equations 


MEDIUWFINE TEXTURED SOIL 








Km 




(3W.2 
STANDARD 














. 


SOLUBILITY 


SOIL 
MDUPQL 


HENBVS LAW 
COMSTANT 


'QiW-l 
STANDAHO 


'QW-3 


SOILS-1 


SOIL S€ 


SOIL S-:3 
STA'NOABID 






" 




IN WATER 


STANDARD 


STANDARD 


STAMD'AHO 
■gfti 


S-/GW1 


S-/QW2 


s- /ew3 


CIHBMlCALiPABAMETER 


|igflil«f 


ig/li 


•iM-mS/'mol 


mm 


ugfL 


ugO. 


ug^ 


nii*fl 


mg/kg 


m§lk§ 


m8*9 


mgfkg 


ACtMAPHTIHENE 
ACIENAPHlTHYLENg '^ 
ACETONE 


3^3E.03 

3 93E+03 

1 ooe+09 


50.00 


a..4llE-04 


4.ai+03 


20,00 
307.69 


-■ - 


1710.00 

1970.00 


1000.00 


2600.00 
2500.00 


5000.00 


1,i3E+01 


0.001+00 


1.31E+03 


50,00 
100.00 


i.-iSE-oa 


2.SE*03 




100.00 


2500.00 

asoo.'oo 


1.30E+O2 

3.47E+00' 


0,0OE+0O 


8.361+02 
3.816+00 


4.2iBlE-0S 


i.4E*00 


3000.00 


50000.00 


3300,00 


500.00 


1000.00 


S.7BEt01 


ALDHIN 


1 70Et01 


50.00 


4.9aE-04 


4.SE+04 


O'.OI 


1.30 


i.so 


0,05 


0.05 


0.15 


1.131-02 


i.oeE+oi 


6,91E+01 


AN rHf-ViCENE 


1 2SE--U5 


SOOO 


8,60E-0S 


1.4E+04 


845,00 




12.00 


10OO.,O'O 


2800.00 


5000.00 


l.SOE+03 


O.'OOE+OO 


2.79E+01 


ANHMONY 




1'om.oo 






6.00 




18000.00 


13.45 


44.20 


44.20 


O.OOE+00 


O.0'O1+OO 


DOOE+OO 


eARIUW 




2800.00 






1000.00 




2300i.00 


1000.00 


2S0O.O'O 


4070.00 


O.OOf+00 


O.OOE+00 


O.OOE+'OO 


BENZEUt 


1 78ei06 


2.00 


S.S'OE-03 


i.3IE*01 


5.00 


12000,00 


sooi§,oo 


34.68 


62.8:B 


231.43 


2.401.01 


5.7SE+02 


2.40E+03 


BENZO(ajAfnHfiACENE 


1 ooEiOl 


SO.iOO 


l.0OE4»e 


2.0E+0S 


0.20 




6.00 


120.00 


120.00 


120.00 


i,i4lE+iOO 


O.OOl+'OO 


1 .fl6E+02 


BENZO(a)PYnEKE 


SBOEtOO 


SOjOO 


4.iOE-07 


6.5E+08' 


0,01 


1.80 


l.flO 


1.20' 


1.20 


1.20 


9,i3!E*iOO 


1.73E+03 


1 .73E+03 


HENZOjblFI UORANIHENE: 


1 40Et01 


50,00 


1.22IE-0S 


5.6E+0'S 


0.20 




7.00 


12.00 


12,00 


12.00 


1.ii3E»01 


O.O0IE*00 


I6.39E+02 


BENZO(ghOP£llYLENE 


2 60E01 


100.100 


1,44E-07 


1.6E+06 


0.20 




0.20 


1201.00' 


120.00 


120,00 


5.311+01 


O,OOE*fl0 


5.31 E+01 


8CM7O|k)Fl.U0HANTHEN£ 


8 00E-01 


S0.00 


3.8I7E-06 


5'.5E+0'5 


■ 0.20 




0.40 


12.00 


12.00 


12,00 


1.i3E+01 


O,OOE*O0 


3.'65E+01 


BERYLLIUM 




soo.oo 






4.00 




S3.0O 


1.20 


1.20 


3.14 


o.oot+oo 


O.,O0E*OO 


O.'OOE+OO 


BIPHCNVL 1 1 


7 5BE+03 


S0.00 


4.0aE-04 




360.00 




1700.00 


1000.00 


2500.00 


30'9E.,iS 


8,861-01 


O.fflOE+00 


4. 31 E+00 


BIS(2 CHLOHOETHYLlETHEti 


1 02E+07 


660.00 


1.30E-0S 


1.3E+01 


4,40 


710.00 


5O'O0O.OO 


o.ee 


0.68 


0.66 


9',55E-03 


1.54E+00 


1.0iE+O2 


[BIS(£ CHLOnOISOPnOPYDETHER 


1 70e+06 


660.00 


1.13E-04 


8'.1E+01 


2.20, 


2700.00 


SO'O'O'0.00 


1.B5 


2.56 


i.34 


2.381.02 


2..92E+01 


S.4ie*'02 


;BIS(?-ET) lYLl !E>!VL)PHTHALArE 


1 JUE+03 


6S0.00 


3.00E.07 


I.O'E+0'5 


'6.0'0 


650.00 


30.00 


128,47 


325.27 


1210.65 


9'.8iSit01 


1.0SE+04 


4.9SE*02 


[RROMOniCHLOnOMETHANE 


4r)0Ef06 


S,60 


2.12E-03 


6.3E+01 


S.OD 




SOO'OO.OO 


i4.ia 


24,51 


.80.1 1 


i.iaEoi 


0,OO'i+OO 


I.18E403 


BnOWOFORM 


3 2C1E+06 


2.00 


5.32E-04 


1,16+02 


S.00 


5200.00 


50000.00 


111.04 


182.37 


707.1i 


i.isE^n 


1.16E+02 


1,I2E*03 


BftOMOWETHAWF 


1 7SE.U7 


3.00 


1.971.01 


5.9E+00 


10.00 


18.00 


3200.00 


47.08 


154.70 


721.65 


t,22i.+ti 


1.96E+01 


3.92E+03 


CAHMIUM 




1000.00 






5.00 




11.00 


14.10 


41,40 


41.40 


O'.OO'EtOQ 


0,00g+06 


O.OOE»'0O 


CARBON lElRACHlORiDE 


8 OOE+05 


2,00 


2,93E-02 


1.1E+02 


S.00 


100.00 


50000.00 


6.76 


11,69 


42.97 


l.OOE+00 


2.00E+01 


1 ,OOE+04 


CHLOPOANE 


SnuErOi 


so.oo 


4.79'E45' 


4.4E+04 


7.00 


28.00 


0.04 


0.99 


2,0« 


S,32 


6.0'7i+Ol 


2.031+02 


2,90E41 


chlohoaniune p 


2 60E+0b 


1300.00 


3,31 i-07 


6.4E+01 


28.00 




100.00 


100.00 


441.89 


441.98 


2.9BE.01 


0,OOE+0§ 


i.oeE+oo 


CHLOROBENZEN'E 


4.8HEf05 


z.oa 


3,9aE-0i3 


3.3E+02 


30.00 


7800,00 


600.00 


SOO'.'OO 


1000,00 


2600.00 


2.38E+00 


6,19E+02 


3.a7E+01 


CHLOROFORM 


qaoEioe 


2:001 


3.3SE-03 


3,1E+01 


6.00 


2700.00 


12400.00 


143.80 


249.14 


515,46 


1.31E-01 


7,0'7E+01 


3.25E402 


CMLOROPHENOL ? 


2 35E.07 


lOOJOi 


1.03E-05 


1.1E+0S 


0.30 




43800.00 


95.16 


236.74 


1101.32 


S.'50E-03 


Q.OOi+0'0 


8.031+02 


CHnOHIUH (111) 




1400.00' 




- 


SO.OO 




2000.00 


1iD'00.00 


2500.00 


BOOOvOO' 


'O'.OOE+OO 


0,OOE+00 


0'.0O'E,+OO 


CHROMIUM (Vi] 




2800.00 




- 


110.00' 




110.00 


17e.S2 


603.14 


1125.18 


O.'OOE+OO 


O.OOE+00 


O.OOE+00 


CHRVSENE 


S ME- 00 


SOi.OO 


1.O6E.06 


EjOEt'OS 


. 0.50 




3.'00 


12.00 


12.00 


12.00 


1,e6E+01 


0.0OE+0O 


9.9B'i+01 


COBALT 




2500.00 




. 






I'OOjOO 


1000.00 


2500.00 


337'0'.00 


0,'OOE+00! 


O.OOE+00 


a ooE+io 


eOlPPEH 




BOO0.OO 




- 


lO'OO.OO 




23.'00 


1000.00 


2500.00 


2500.00 


O.'OOE+OO 


O.OOE+00 


O.O0E+0O 


CYAMIOE 


1 OOEiO" 


60,00 


1.90E403 


9.21+00 


2OO,0'0 




52.00 


100.00 


100.00 


385,36 


2,3eE+08 


O.OOE+00 


6.131+OS 


IDIiBIEN!ZO(a.h)A:NTHRACENE 


5 ooe-01 


100,00 


?.3iOE-OB 


3.3E#06 


0.20 




0.25 


1,20 


1.20 


1.20 


1.10E+02 


O.'OOE+'OO' 


t.37E+02 


IDIBHOMOeiHLOROMETHANE 


i OOCtOO 


3.00 


7.i3iE-04 


ll.3E:*0i 


S.00 




SOOOO.OO 


10,44 


ie.oi 


66,51 


8.a3E-02 


0.00 E+00 


9.33Et02 


iDICIHLOHOflENZfNE, 1.2. ifo-DCBl. 


145E(05 


2.00 


1.94li=D3 


l.7Ef03 


3.00 


soooo.oo 


7'e30,00 


W0.0O 


500.00 


500,00 


i.S3'E-0'1 


1.47E+04 


2,2S£+03 


IDlCHLOHOBENZENe, 1,3- (rn-OCBli 


1 23E:+U5 


2.00 


2.6aiE-03 


. 1.711+03 


630.00 


50000.00 


7630.00 


100I.0O 


600.00 


SOO.OO 


LiiE+'Oa 


1.496+04 


2,281+03 


DllCHLOROBENZENii, 1,4- (p-DCB) 


7 90E+O4 


2,00 


2.711-03 


l.aE+03 


1,00 


4O0M.iO 


7630,00 


36.55 


63,32 


232.77 


3.19IE-01 


1.aii+04 


2.431+03 


DICHLOROBENZIDilNE, 3.3'- 


3 10Et03 


1300.00 


a,3iE-07 


1.61+03 


82.50 




1850.00 


1.30 


, 1.30 


a.6i 


S.13E+01 


O.OOE+00 


4'0OE+O2 


DICHLORODIPHENYL DiCMLOBQETHANE. P.IF.(IDDD) 


1 60e+02 


60.00 


7.t6'i-i6 


7,fle+0'5' 


30.00 




6.0O 


2.23 


3.46 


12,66 


3,i7E+03 


ft.OOE+00 


7.73E+02 


DIICHiyoeOD!PHENYLDlCHLOeOeTHYLlEME,lP.P'={D;DE) 


4 00E+01 


10.00 


@.@OE-OS 


4,4i+oe 


30,100 




20'.OO 


1.67 


2.44 


8.94 


2.17E+M 


O'.OOE+OO 


1.4SE+'04 


PICHLOeODIPHENViTRIICHLOIROIEfiHAiNE,P.P'-(iDDT) 


3 lOE+OO 


50,00 


3.Sii-0S 


2.41+05 


30.00 


1,60' 


0.0'S 


1.S7 


2.44 


81.94 


1.19E+03 


6.37E+.01 


l.i:9E+'0O 


PICHILOROETHANE, t.l- 


5 60Ei06 


2.00 


5'.45'i-03 


SviE+OI 


70.00 


50000.00 


50000.00 


100.00 


500.00 


SOOi.00 


3.041+00 


2.171+03 


2.I7E+'0a 


DICHiOeOETHANE, 1,2= 


8 69EfOG 


2.00 


1,I0'i-03 


1.4i+01 


:B.OO 


110.00 


50000,00 


9,64 


116.10 


61.39 


4.56E-02 


1.001+00 


4.S6iE+02 


DICHLOROETHVLElNE, 1,1- 


2 10E40S 


2.0i 


1.49E-02 


e.si+oi 


7.00 


4.10 


80000,00 


1.43 


2,48 


9.13 


7.2aE.01 


4,23E-01 


8.161+03 


DICHLOROETHYLENE. CIS-1 ,2- 


8 ()0Et05 


B.,00 


4,081-03 


4.9E+01 


70.00 




50000.00 


1 '00.00 


600.00 


500,00 


2,34E+0'0 


0,QOE+00 


1.e7E+03 


DiiCMLOROETHVLENE. TRAMS-1 .2. 


6 OOE+05 


a.OQi 


5.32E-03 


4,9E+01 


100.00 




50000.00 


'5'00,00 


1000.00 


2500,00 


4.12E+00 


0.001+00 


2.06E+03 


DICHLOROPHEHOL, 2.4- 


4 5QE+06 


100.00 


2.B0E-0e 


B.Oi+03 


©.30 




3660.00 


41.38 


S4.19 


94,19 


3.0OE-O1 


O.OOE+00 




DICHLOROPiROPANE, 1,2- 


2 70E+06 


2.00' 


2,82E-03 


4.7E+01 


5.00 


58,00 


50000.00 


7.16 


12.1i 


44.70 


1.26E-01 


1.47E+0O 


1.2:61+03 


D'lCHLOROPIHOPENE, 1,3- 


2 70E+06 


3.00 


3,50E-O3 


2,6E+01 


1.40 


24.'00 


2440,100 


2.97 


4.61 


16,89 


3.i4E-02 


6.g4E41 


6.34E+01 


DIELDRIN 


_ 1 e6E402 


60.00 


S,a4E.05 


7.41+03 


0.0'2 


1 1 .'00 


0.02 


0.015 


O.OS 


0,15 


2.461-02 


l.tSE+Ol 


2,4eE-02 



1.Q 
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' LEACHING BASED SOIL CONCENTRATIONS 


Leaching-Bassd Standards in S1 Soil 


Leaching Based Standards in S2 Soil 


1 eaclning-Based Standard: 


Ifi S3 Soil 


MEDIUWFINE TEJCTUHeO SOIL 
CHEMICAL PAflAMETEH 


- 


— 


S 1/GW3 


E 2yGWl 
mg/'ky 

15 30 
130 4C 


S2/GW2 


- 




S3/GW? 
irg/kg 


— - 


s-iyGWi_ 

mg/ky 


S 1/GW2 
rngkq 


S 2/GW3 


s-3;gvvi 


S 3/GW3 


irtj'kg 


rncjiwj 


m<ykg 


mg'kg 


15 30 

100 00 

3 47 


1000 00 
100.00 
57 79 


1000 00 

100 00 






IS 30 


COOO 00 

2500 00 

57 70 




ACENAPHTHFNE 


2500 00 
2500 00 


1308 31 


1308 31 


ACFNAPHTHYLENE 


835 28 
3R1 


130 4fi 
3 47 


835 28 


ACtlON£ 


3 81 


3 47 


57 70 


381 


AlDRiN 


55 


0'^ 


OOS 


05 


05 


05 


08 


015 


15 


ANTHRACENE 


1000 00 


1000 CO 


Z7B9 


1499 32 


2500 00 


27 69 


1499 32 


SOOO 00 


27 89 


ANTIMONY 


13 45 


13 45 


13 45 


44 20 


44 20 


44 20 


44 20 


44 20 


44 20 


BARIUM 


1000 00 


1000 QO 


100O00 


2500 00 


2500 00 


2500 00 


4070 00 


4070 00 


4070 00 


BENZENE 


0?4 


34 60 


34 09 


0?4 


S2BR 


62Bfl 


24 


231 4J 


231 43 


'DEN70[a)ANTHliACENE 


fifil 


120 00 


120 00 


6 04 


120 uo 


120 00 


6 54 


120 00 


120 00 


BEfJZO[a)PrnCNF 


1 20 


1 20 


1 20 


1 20 


1 20 


1 20 


1 20 


1 20 


1 20 


BENZO(b)FLU0RANTMENe 


1?00 


12 00 


t?00 


1200 


12 00 


12 00 


12 00 


12 00 


12 00 


DENZO(g,l..i)PERYLENE 


53 12 


1P0 00 


53 12 


53 12 


150 00 


63 1? 


53 12 1 120 00 


53 12 


BENZO{k)PLlJORANTHtNL 


12 00 


12 00 


12 00 


1200 


12 00 


12 OO 


12 00 


12 CO 


12 00 


[iEFlVLL:'JM 


1 20 


1 20 


1 20 


1 20 


1 20 


1 20 


3 14 


3 14 


3 14 


aiPHLNVL, 1 t 


OH<J 


1 COO 00 


4J1 


89 


2iOO 00 


4 31 


89 


3095 90 


4 31 


B(S(2-C1 iL0R0E7 HYL)ETHER 


66 


66 


06 


66 


66 


OGfi 


66 


66 


OSS 


aiS(2 CHLOROfSOPIlOPVgETHtR 


Ot.G 


1 85 


1 S5 


UfaG 


2 56 


?5fi 


66 


9 04 


131 


I3IS(i-ETHVI Hi;XYL)PHTHALATE 


33 00 


129 47 


12!^ 47 


<ja 60 


325 27 


J2S27 


99 60 


1210 55 


499 00 


fJHOMODICHLOHOMETHANE 


12 


14 15 


14 15 


12 


24 51 


24 51 


12 


90 11 


00 11 


QPOMOFORM 


Oil 


111 04 


111.04 


H 


116^8 


192 37 


11 


116.28 


707 16 


iOROMOMETHANE 


1221 


IS 58 


47 06 


12 24 


19 59 


15^ 70 


12 24 


19 •;8 


721 65 


CAOWIUM 


14 10 


14 10 


14 10 


41 40 


41 40 


4140 


41 40 


41 40 


41 40 


CARBON TETFiACllLORinE 


100 


b75 


6 75 


1 00 


11 69 


11 63 


1 00 


20 "1 


42 97 


CHLOHDANE 


a<;9 


Otjo 


29 


2 00 


2 00 


29 


512 


5 32 


29 


[CHLOROANILINE p- 


1 -iO 


100 00 


1 30 


1 30 


4<11 99 


130 


1 10 


441 99 


1 50 


CHLOnOQENZENE 


2 3a 


fiOQOO 


39 6B 


23S 


519 0? 


39 6S 


? IS 


619 02 


39 68 


CHLOnorORM 


ri 


70 71 


i4'j ao 


1)13 


70 71 


249 14 


013 


70 71 


32^ 73 


rHLOROPHENOL. > 


10 


95 i: 


95 IS 


10 


235 74 


235 74 


10 


not 32 


802 59 


Chromium (ro 


1 000 00 


1000 00 


1000 00 


2500 00 


2500 00 


2500 00 


5000 00 


5000 00 


5000 00 


CrlMOMIUM (Vlj 


i7e5? 


S7(-S? 


176'j? 


603 14 


F03 14 


60i14 


1125 IS 


112510 


1125 18 


^HRfbENE 


12 00 


1 ? 00 


12 00 


12 00 


12 OU 


12 00 


12 00 


12 00 


12 00 


COBAiT 


1000 00 


1000 00 


loco fjo 


2500 00 


2500 00 


2500 00 


3370 00 


n7o 00 


3 J 70 00 


COPPER 


1000 00 


1000 00 


1000 00 


2E00 00 


7500 00 


2500 00 


2500 00 


2500 00 


2500 00 


CYANIDE 


100 00 


100 00 


100 00 


100 00 


100 GO 


100 00 


385 36 


.185 J6 


335 ,)0 


DIBbN?aia,Ji}ANIHHAGCNt 


120 


1 20 


1 20 


1 ?0 


1 20 


1 20 


1 20 


1 20 


1 20 


DiFlPOMOCHLOROMETHANE 


09 


10 44 


1044 


09 


1S09 


1fl09 


09 


66 51 


6b 51 


DICHLOROBFNZbNfc, 1,2- (o-flCR) 


uaa 


100 00 


100 00 


QBS 


^jQO 00 


500 00 


88 


500 no 


500 00 


DICHLOnOBENZLNE 1,3 (rr, DOB) 


100 00 


100 00 


100 00 


IBB 07 


500 00 


500 00 


leso; 


suooo 


500 00 


DICHi.ORODFNZENE, 1.4- fp UCBj 


32 


36 55 


36 55 


3? 


fi3 32 


63 3? 


32 


232 77 


23? 77 


DICHLORORENZiOINE. 3,3'- 


1 30 


1 30 


1 30 


130 


1 30 


1 30 


2 6=5 


2 65 


2 65 


DICHLORODIPHbNIL DICHLOROE THANE, P P \Si-OQ) 


2?3 


2 23 


22J 


3 45 


3 4S 


3 45 


12 66 


12 85 


12 66 


DfCHLOR0DIPHLNYlDICHLOROErHYLENE,PP-(DDEi 


1 57 


1 57 


1 57 


2 44 


2 44 


2 44 


8 94 


8 94 


S04 


DICHLORO0IPHENyLTIi|CHLOPOETHANF,P,P'-{UDT) 


1 57 


1 57 


1 "i? 


2 44 


2 44 


1 99 


8 94 


8 94 


1 99 


DtCHLOnOETHANE 1.1- 


3 04 


100 00 


100 ou 


3 04 


500 00 


500 00 


3 04 


500 00 


500 00 


DICHLOHOE THANE 1 ?- 


OOS 


1 00 


9 64 


OOS 


1 CO 


16 70 


05 


100 


61 39 


DICHLOHOETHVLENG, 1,1- 


72 


4? 


1 43 


72 


4? 


2 IB 


72 


42 


9 13 


OICHLOnOETHYLENE.CISI 2 


2 34 


100 00 


100 00 


2 34 


500 00 


£00 00 


2 31 


500 00 


500 00 


GICHLOHOETHYLENE TRANS- 1 2- 


4 12 


500 00 


500 00 


4 12 


1000 00 


1000 00 


4 12 


2500 00 


2057 58 


OICflLOROPHENOL, 2,4- 


30 


41 38 


41 38 


30 


94 19 


91 10 


30 


94 19 


94 10 


OICHLOROPnOPANE. 1,2 


13 


147 


7B6 


13 


1 47 


12 19 


13 


1 47 


4170 


OICHLOnOPROPENE. 1,3- 


04 52 


2 97 


04 


0S2 


461 


04 


6? 


16 89 


DIELDRIN 


OS 05 


05 


05 


_ 05 


05 


OOS 


15 


05 
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LEACHING BASED SOIL CQNCENTPAI IONS 
MEDIUM/FINE TEXTUF?ED SOIL 


Leaching Based Standards in S| Soil 


Ledk-Jiing Sasao Sldiidaid'? in S2 Soil 


Lsacliinq Sa&ed Standard 


. in S3 Soil 


S 1/GWl 


s i/Gw;! 


S 1.'GVV3 
mg/kg 


S-?/fiWl 
my/Kg 


S 7I&Ni 
2500 OO 


- 





S3/GW2 
mtytsy 

5000 00 

5000 m 

1405 29 


- 


1 - 


S a'GW3 

IlKJ/kiJ 

071 

70 

143 01 


? 3-riwi 

mo'kg 

132 04 

1 162 J 

94 


S 37GW3 


CHEMICAL MAHAMETER 

DIETHYL PHTHALATE 
DIMETHYL PHI HALATE 
DIMETH/LPtlEN&L 2 A 


mtj/kij 


mg/ktj 


71 

70 

14 101 


132 04 




l3->04 

1000 00 

94 


1000 00 
1000 00 
380 60 


0.71 


1102 03 
04 


2500 00 
942 95 


70 
143 01 


DINITROPHENOL ?4- 


20 


38 06 


4 n 


20 


94 30 


4 13 


20 


94 30 


4 13 


LBlMTROTOLUrNE, 2 4 


66 


1 08 


1 03 


66 


1 79 


1 79 


66 


6 57 


r. 57 


ENDOSULFAN 


18 


136 00 


2S 


(j la 


360 00 


29 


18 


360 00 


29 


ENORIN 


56 


5 87 


05 
500 00 


56 


14 67 


05 1 56 


14 67 


05 


ETHVLBENZeWE 


o?a 


500 00 


28 


1000 00 


tOOO 03 


2S 


2500 00 


7500 00 


ETHYLENE ninROMIDE 


0010 


01 


01 


0011 


02 


OO? 


0011 


02 


0? 


FLUOHANTHEWE 


635 fc? 


309 03 


P35 82 


S35B2 


2402 40 


835 82 


a iS s? 


6000 00 


835 82 


FLUOHENE 


333 £1 


SOS 09 


351 63 


339 51 


2402 40 


35 1 63 


330 £1 


5000 00 


J^l 63 


HEPTACHLQR 


12 


012 


12 


018 


IB 


015 


63 


68 


C 15 


HEPTACHLOd EPOXID': 


06 


06 


06 


09 


09 


09 


33 


33 


33 


HEXAGHLOROBfcMZcNC 


46 


46 


46 


76 


76 


76 


2 79 


2 79 


2 79 


HEXACHLOROBUTAUIFNE 


2 21 


6 86 


6 86 


?5.^ 


106i 


10 63 


2 23 


26ti5 


38 97 


HEXACHLOROCyCLOHEXANE, QAMM.A (gamma HCH) 


041 


041 


041 


64 


64 


49 


2 34 


^34 


49 


HEXACHLOROCTHANE 


a 33 


6 33 


6 33 


8 45 


1? 7ii 


12 78 


S45 


46 72 


46 72 


JNDE\0(1 ? 1 oiirVRENE 


12 00 


12 00 


12 00 


12 00 


12 00 


12 00 


12 00 


12 00 


1200 


MERCUHY 


13 26 


13 26 


13 26 


57 14 


57 14 


57 14 


57 14 


57 14 


57 14 


METHOXYCHLOFf 


113 64 


113 64 


3 96 


3C0 30 


300 30 


3 96 


300 30 


iOO 30 


3'JS 


METHYL ETHYL KETONE 


0?7 


37 55 


37 95 


27 


37 95 


37 95 


27 


37 95 


37 95 


MtrHYL ISOnUTYL KETONE 


48 


tB4B 


68 48 


48 


(.8 48 


63 48 


40 


68 48 


68 48 


Imethylmfrcupiy 


6 82 


6 62 


6 3? 


18 02 


18 02 


1R02 


18 02 


Id 02 


18 02 


f.'iETHYLreRT BUTYL t THE R 


671 


100 00 


100 00 


571 


407 52 


407 52 


6 71 


4,j7 52 


407 5^ 


MhTHYLENE CHLORIDE 


1 06 


1 1 fi <)fi 


tic 96 


1 06 


202 53 


202 63 


1 06 


744 88 


744 88 


METHi'LNAPHTHALPNE 2 


1 21 


1000 00 
166 00 


1000 00 


121 


1577 16 


1577 16 


1 21 


1577 16 


1577 lb 


MOLYBDENUM 


IfifiOO 


166 00 


55? 00 


552 00 


SS2 00 


552 00 


552 00 


552 00 


NAPHTHALENE 


4 64 


100 00 


100 00 


4 64 


2500 00 


1371 02 


4 64 


2500 00 


1371 02 


NICKEL 


305 93 


305 93 


105 03 


713 01 


71 J 01 


71301 


713 01 


71301 


713 01 


PENTACHl OliOI'HENOL 


6 87 


6 87 


6 87 


11 69 


11 69 


11 GO 


42 96 


42 96 


42 90 


PHENANTHHENE 


;ih 15 


1000 00 


146 43 


715 IS 


2500 00 


146 43 


715 15 


2500 00 


146 43 


PHENOL 


03 62 


500 00 


387 77 


63 62 


75/37 


387 77 


r.3 62 


767 37 


387 77 


PYHENE 


504 64 


681 82 


1 26 


504 64 


1801 ao 


1 26 


504 64 


5000 00 


1 20 


SELENtUM 


316 7S 


316 76 


316 76 


2500 00 


Z500 00 


2500 00 


2500 00 


2500 00 


2500 00 


'SILVER 


97 80 


97 80 
17 33 


97 80 


244 50 


244 50 


244 50 


241 50 


244 SO 


244 50 


STYRENE 


167 


17 B3 


1 67 


27 64 


27 64 


167 


lises 


101 ii 


TbTiWCHLOnOtTHANE 1112- 


39 


2 94 


3 6? 


39 


2 94 


4 94 


39 


' 2 94 


18 07 


TETRACHLOHOETHANt 1 1 ? 2- 


001 


047 


47 


01 


64 


061 


01 


1 39 


2 3S 


TETRACHLOnoETHYLENE 


45 


168 69 


168 69 


045 


292 26 


202 26 


45 


1074 34 


758 94 


THALLIUM 


4 14 


4 14 


4 14 


31 57 


3167 


31 67 


146 60 


146 60 


146 60 


TOLUENE 


2 07 


soooo 

371 75 


500 00 


2 07 


1000 00 


1000 00 


2 07 


2500 00 


2500 00 


TRICHLOR08ENZENE. 1 7,4- 


107 52 


371 75 


107 52 


1328 02 


768 01 


107 52 


1328 00 


708 01 


TRICHLOROETHANE, 1 1,1- 


33 89 


100 CO 


100 00 


33 89 


500 00 


500 00 


33 89 


500 00 


500 00 


THICHI.OROETHANE 1 1,2- 


28 


2 28 


2 28 


78 


314 


3 14 


?n 


12 00 


12 00 


TfllCHLOROEThYlENE 


3BS 


67 23 


67 23 


3 86 


131 23 


138 16 


3 86 


131 23 


500 00 


rHICHLOROPriENOl 2.4.5 


3 23 


1000 00 


10 16 


3 23 


2500 00 


1016 


3 23 


SOOO 00 


10 16 


TRJCHLORCPHENOL ? 4.6- 


6C 


39 39 


39 39 


6fe 


59 23 


59 23 


6S 


216 97 


216 97 


VANADIUM 


466 00 


466 00 


466 00 


3IZ00 


912CO 


912 00 


912 00 


912 00 


912 00 


VINYL CHLORIDE 


o?a 


0^5 


29 


)H 


25 


50 


38 


25 


1 90 


XYLENES 


24 85 


soooo 


500 00 


24 85 


1000 00 


1000 00 


24 85 


2500 00 


2500 00 


ZINC 


1000 00 


1000 00 


1000 00 


2500 00 


2500 00 


3500 00 


5000 00 


5000 00 


SOOO 00 
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Appendix B.L6: Derivation of GW=1 and GW-3 Groundwater Concentrations. 
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^. .^ ....._.. 


ORAL 


ORA! 



















LOWEST 




_ , qgOUWDWATEH <6WI AMD GW3) 














AMBIENT 


" 


- - . 


RID 


CANCER 


RAF_Sc 


RAF Sh 


RAF_Sa 


WATER 


ODOR 


SOIUBILITY 


CEiLWQ 


BASIS 


WATER BASIS 






\m siibsiii'ite) 


POTENCY 


WATER 


WATER 


WATER 


MDUPCH. 


THRESHOLD 






QUAirrr 






FACTOR 


INGEST 


INGEST 


INGEST 


pgfl. 


_ m- 


m^ 






CBITEfltt 




CHEMICAL PABAMETER 


6 0E-02 


W(nDg/k5.'(lay) 


- 


— 


- 











_ Mfl/L 




ACiENAPHTHENE 




1 OOE+OO 


1 OOE+OO 


NC 


1 3 


? OOE +01 


3 42E+03 


5U0EtO4 


— 


5 20Et02 FCC 

3 ,«)Et02 AQUIHE LOEL 





ACENAPHIHVLENE 


4 0C-02 
1 OE-01 




S lOF-OI 


9 10E^I 


NC 


t 4 




3 93Et(»3 


5 0UEtO4 






ACETONE 




100E+W> 


1 OOE+00 


NC 


01 


2 00b +04 


1 OOFtOS 


boot +04 


OHS'iL 




ALDRIN 


3 OF -05 


1 ;oE40i 


IOOEhOO 


1 OOE+OO 


1 OOEtOO 


001 


1 7CF+01 


I /OE+01 


5 00E404 




3 FAC 




AfUHRACENE 


3 OE-01 




1 OfJE'OO 


1 OOE+OO 


NC 


01 




1 29F t03 


5 COE+0-! 




1 20E ^00 PWQO LOEL 




AMTIMONY 


4 0E-04 




1 OOfc+OO 


I OOE (00 


NC 


01 






500fci04 


ORSbl 


laJE+OJ Uat-PA LOEL FCC 




ABSEN'IC 


SOE-(M 


! 76F»O0 


10QE+00 


1 OOE+OO 


1 OOE+00 


05 






S OOE +04 


MMCL 


4aOF+0l USCPALOtLFCC 




BABIUM 












2b 






5 OOE +04 




2 JOE+03 AQUIHE lOEL 




BCNZENF 


50b -03 


2 90E-O2 


1 OOE+00 


1 OOE+00 


! OOb+OO 


05 


2 OOt+03 


1 7aEt06 


5 00E+04 
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05 


MUL-DW 


Dlcm CRCFTHANE. 1 1- 






2 00E406 


2noE+06 


5D0fctO4 


5 00Et04 


soooooo 


Coiting 


UlCHLOROEHIANt. 1 2- 






ZOOEiOS 


200c +05 


5O0F+O4 


5 00F+O4 


5000000 


Cslling 


DICHLOROETHYLENE. 1 1 






1 IGC^Ob 


1 16Et05 


5 00E+O4 


5 00E+J>1 


soooooo 


Ceiling 


DICHLOROETHYLENE, CIS 1 2- 






1 16Et05 


1 16F+fl5 


S OOE+04 


5 00£tO4 


SOOOOOQ 


Ceiling 


DiCHLOnOFTHYLCNr TRANS-1 2- 






1 t6Ei-05 


1 16C+05 


5 0OEhO4 


5 00e+O4 


50000 00 


Ceiling 


DK,HIOROPHFNOI.2 4 






3 05EtOJ 


3 thSE +03 


^6SE^o^ 


3 65e+03 


3650 00 


AWQC 


DIOHLOROPROPANC I.J- 






5 70E*O4 


S /0E+O4 


500E!O4 


SOOF+04 


soooooo 


Coiling 


DICIIIOUDFROPENE 1.3- 






2 44!: +03 


2 14E+03 


^44E^03 


2 441 103 


2440 00 


AWQC 


OI'.LORIM 






1 f!OF-0i 


2 00t-02 


2 00E-OZ 


2 00E-02 


02 


MDL-DW 


Oll-IHYI PHfHALATE 


. 




300E+O1 


3 OOE+OI 


3 00E+01 


3 OOE+OI 


30 00 


AWOC ■ 



Appincli!(B.1,6|35) 



_ 


AWOC 


GW 3 INT 


LOWEST 


GROUNDWATER 


6BOUH0WATEB 


GnOUNDWATEH (GW 1 AND & W3) 


AOJUSTfcD 


HIGHEST 


GW -i INT 


GW-3 


6W-3 


__, ___ 


FOR 

DILUTION 

ug/L 

30QE<Q1 
2 12El04 
ISOtEtOS 


AWQC 
PQL 


CEILING 
I^SOL 


PHOPOSED 
STANDARD 


PROPOSED SASB 
STANDAHD 


_ _ 


BACKGROUND 


ug/l 


(raiVvalLKj) 


-(roundad) 


CHEMICAL PARAMETCR 


uq/L 




ugil^ 


ygC 












3 00E-.0I 


3)WE-ffll 






DIMCTHVL PHTHALATB 


3 00E+01 


30 00 AWQC 


WMETHVILPHENOL, 2,4- 


^1^E^04 


2 12E+04 


2 l2Et04 


21200 00 AWQC 


MNimOPHENOL, t.4- 


1 WEfo:* 


1 50E+03 


1 50E i03 


1SOO0O AWQC 


DINITBOT'OLtJENE, 2,4- 


2 Mf-tO;} 


2 30F<03 


2J0E+O3 


2 3OF+03 


2300 00 AWOC 


ENBOSULIFAN 


EBOE-01 


5 60E-01 


5fcOF-01 


S60E-01 


56 AWQC 


ENDRIN 


2 301102 


5 OOF -02 


5 0OE-O2 


5 00E^)2 


C 05 MDL DW 


iTHYLlEKENE 


Ji-OC^JS 


3 fO£iOi> 


5 00fcl^M 


5 OOF +04 


EOOOQOe CPllirx) 


ITHViLENi DIBROMIOE 


2 80fctO4 


■i li0E+O4 


2»0£iO1 


2SK)E+0<i 


atOOOOO LObL 


FLUORANTHENE 


39aE*04 


3aeE+o4 


\ 33E<02 


1 33Fh02 


132 50 Soljbllltv 


iFiUOHENE 


2 90E+02 


2 90E.02 


2!JO£t02 


2 G0L-K12 


290 00 lOfcl 


iHEPIACHLOn 


3BC.E-02 


3 t»C-02 


3 BOC 03 


3 80E-02 


04 AWQC 


HEPTACHLOH EPOXIDE 


OOOEiOO 


5 00Ft04 


1 IV ^2 


1 7&E+02 


i7G0O Sdubilty 


IHEMCHLOROBEMZINE 


3 68E+01 


3 6eEt01 


3<>Sf+01 


368EH0I 


36 80 AWQC 


HiXACHLOnOBUTADffilUE 


9 JOt+OI 


S.SOF+Oi 


9 30F40I 


830E)01 


93 00 AWQC 


HiXACHlOROCVCLOHEXANE, QAM'MA, (gamma-HCH> 


8 OOF -01 


BOOE-OI 


BOOE-OI 


8 0(K.O1 


80 AWQC 


HEXACHIOROETHANE 


5 4t!E403 


S40Et03 


S 40F-tO3 


B40£,03 


WOO 00 AWQC 


WDENO(>.2,3H6(l)PiriHIENE 


000 s- too 


5 00F*M 


2 BSE-OI 


?65E-01 


27 SdLtality 


LEAD 


3 20E+01 


3 20C+01 


3?0E,0I 


3 20Et01 


3?0O AWQC 


MiRCUflV 


1 20F-01 


1 20E-01 


1 20E-01 


1 20E-01 


12 AWOC 


METHOOTCHLOn 


aooE-oi 


3 lX)E 01 


3 00E-01 


3 00F-0( 


30 AWOC 


METHYL ETHIVL KETOHi 


T 20e+O6 


1 aOL+06 


bOOE+04 


S0OE'04 


50000 00 Cflllmg 


METHYL ISOBUTYL Kf TONI 


4 2Bri06 


4?8Fi06 


SOOE+04 


Sn0E4O4 


■■lOOCXIOO CelUnq 


METHYL MiRCUnv 


1 20b 01 


1 20E 01 


1 2OF-01 


1 20F«( 


17 WQC 


MiTHYL TERT BUTVi ETHEB 


i OOF '06 


100f=+06 


5 00EiO4 


5 00E-'Oi 


50000 00 CeiHr^ 


METHYLENE CHLORIDE 


1 32E+05 


1 32E+05 


SOOCiO-l 


', OOE t04 


50000 00 doling 


METHYLNAPHTHAtiME, 2- 


1 MFt04 


\ &oe+04 


1 30Et04 


1 aoL +04 


1 3000 00 sol1P^Jll^^ 


IMQLVBDEHUM 


7 J0EH13 


7 30E+03 


7 30F k03 


7 30Et03 


7300 00 I on 


IJAPWH*ILENE 


OIOEUW 


6 20F f03 


B 20E-^3 


6 20E+03 


(.200 00 AWQC 


MiCKEL 


160E+fl3 


16OE+03 


I60F+C3 


1 60F-^3 


1600 00 lOFL 


PENTACHlOnOPHiNOL 


1 3OE+02 


1 30E402 


1 -WE+02 


1 'SOE+Oi 


1JO0O LOtL 


PHiNAIMTMREiNE 


6 30fciO1 


6 30E-tfl1 


630EtOI 


fiSOEtOI 


63 00 aw(k; 


PHENOL 


2s6E<04 


2 5&E+04 


2S6b404 


2 56E404 


25600 00 awck:; 


POLYCHLOHIMATiDi ilPMENiYtS 


1 -^Ot 01 


2 00E-0I 


2 00E-O1 


2 OOE -01 


20 MDL DW 


PYHEHE 


4 IKE -02 


2 00E-01 


2 00E-01 


2 0CE-01 


20 MDL-DW 


SELfNIUM 


5 OOE+01 


5 00E+01 


SOOElOl 


5 OOE .01 


50 00 AWOC 


SILVER 


1 20E*«] 


I20EtO0 


120FtOO 


1 20F+flfl 


1 20 AWQC 


SIYRENE 


OOOCtOO 


SOOEUM 


i>00C+O4 


5 00L+<i4 


"■-OOOOOO Ceding 


'TiTOACHLOROETHANE. 1.1.1,2- 


9 32E.04 


fl32F404 


S 0fJE4O4 


SOOE+04 


SOOOOOO Cwling 


TIETHACHLOROETHA'NE, 1.1,2,8- 


2 40Ct<M 


? 4or (0-1 


2 40LiO4 


2 40E+O^ 


24000 00 AWOC 


TETRACHLOROETHYLENE 


a 40F tc-i 


B 406(03 


8 40E*O3 


8 40r '03 


8400 00 AWQC 


THAillUM 


4 OOE+02 


4 OOE+02 


4 00F40? 


4 00t-t0? 


400 00 AWQC 


TOLUiME 


1 75Ei05 


1 75fc+0» 


S00Et04 


GUOEtlM 


■■lOfJOtKX) Collirig 


TOTAL IPETROLEUM HYOBOCAnBOMS 


OOOE+00 


5 0OL+O4 


5 00E+O4 


!)OOL404 


50000 00 Coiling 


TRIOHLOSOBEMZiME, 1.2.4- 


5(fflCK)2 


5O0Ei02 


£0OE+<]2 


5 (»Ei02 


500 00 AW(3C 


mjCHLOBOETHANE. 1,1,1- 


1flOE+05 


t BOFtOS 


5O0E+O4 


5 OOE +04 


soooooo Cdllng 


TRICHILOROETHANE, 1 .1.2- 


B 4UE4C1P4 


40E+04 


5C10E+04 


S(»£(-Oi 


50000 00 Celling 


IRIOHLOnOETHYLEME 


2 19E+05 


I 19E+05 


■lOOEtrn 


5t»Ci04 


soooooo Celling 


TBICHLOROPHENOL, 2.4.S- 


6 30Fifl^ 


6 30E+02 


S.-?OF*02 


e30Fi02 


630 00 AWQC 


THICHIOROPMENOL 2,4.8- 


9 70E+O3 


9 70E taj 


B /OEiCB 


9 70t+03 


970OOO AWQC 


VANAOIUM 


2 00E4O2 


? OOF 402 


2 00EfO? 


2 0OEPO2 


200 00 LOFL 


VINYL CHLORIDE 


3 56Ft06 


3 Gee .-ue 


&50Lt02 


--1 £OE,OZ 


f.SOOO Sdubdity 


WLENES 


ooor4«i 


sOOEiKM 


5 00FtO4 


S OOE 104 


5OCO0 0O Cotltiyj 


zwc 


J^ JOE 403 


1 lOE+OJ 


1 IQfct03 


1.IOEi03 


1100 00 LOEL 
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Appendix B.1.7: Derivation of GW-2 Groundwater Concenttatioris. 

(for Coarse Textiired Soil Situation). 



Version 1.0 Appendix B.1.7 (37) 



QHOUNlDWATER fGW-Z) 


CHHONIC 
INHAUTION 






















SOLUBILITY 


LOWEST 

RISK, 
Odour (air) 


HIGHIB 

BAeKGROUNO. 

(lisk, .odtour) 




FOR COABSIE TEXTURED Soiu ilTUATION 


IINHftUTION 








MOLECUUVn 
WEIGHT 


ODOUFH 
THRESHOLD 


CEjLING 









REFERENCE 
CONC. 

(or su'bailula) 
yii/ca m 


CANCEn 


20% 


li-ii 
iLcn 


LOWEST 
RISK 


INDOOflAIR 
BACKiGROUND 


HENIRVS 

uw 

CONSTANT 


WATER 
POL 







UNIT 


RtC 


ATTENUATION 


_ 


RISK 




LEVEL 


LEVEL 


ugfou m 




FACTOR 


CHEMICAL PA RAWETER 


1/(ut|fcu m) 


u§tau m 


ug/<'cy im 


ug^curn 


impms] 


alm-m3/mol 


(Vmolo 


iig/cu m 


iiy/L 


ugfl. - 


m 


yg^ey iiii 


falphi) 


ACETONE 


S.0E*OO 




ZEt02 


O.OOE+OO 


2e+02 
2E-04 


e 


4 26E-0S 


5 80E+01 


3 09E+04 


5 OOE+04 
5 OOE+04 


0.01 
0.01 


1. OOE+OO 
1-.7((E*C»1 
1,7IE+0i 


1180.0000 
0.0002 
0.1 20S 


1.60E+O2 


5.001^04- 


ALORfN 


4.9E-03 
8.3E-0fi 


OE+00 
2E+O0 


2.04E-04 




4 <J6e-04 


3 65E+02 


;2.04E.04 
2,101+01 


6.00E-04 


BENZENE 


iaoi-oi 


lE-Ot 


a.TOE+01 


•i "-jOE 03 


7 fiOE+01 


^ 89E+03 


5 OOE f 04 


O.S 


5.00E.04 


BENZO(a)PYHENE 




1JE-03 


OE+00 


5.ME-04 


eE-04 


O.OOE+00 


4 flOE 07 


2 52E+02 




5 OOE+04 


0.05 


3.eoE+oi 


0.0006 


5.BBE-04 


5.0iE-l)4 


niSt? CHLO»0trH¥L)ETHER 




3,3E-04 


OE+00 


3,B3E-03 


3E-03 




1 30e 05 


1 43E+02 


2 a7t+02 


S UUEtf't 


4.4 


1.0i2E+07 


0.0030 


3.03E-03 


S,0OE-04 


BIS(2 CHLO[10!SOPnOPYL)ETHER 




1.0E-05 


0E»00 


l.OOE-01 


1E-01 




1 13E-04 


1 7IE.C2 


2 24E+03 


5 OOE. 04 


2.2 


1.70E+0S 


0.1000 


i,ooe~oi 


6.0OE-04i 


BIS(-'-ETHVLHEXVl)PHTHAUTIE 


7JE+00 


iJE-oe 


1E+00 


7.BiiE-l)l 


81^01 


O.OOE+TO 


3 OOE 07 


3 91E+02 




5 OOE+04 


2.2 


1,301+03 


0.7eS2 


7.6ie-oi 


S.OOE-04 


BROMOFORM 




1.1E-06 


OlEtOO 


9.09E-01 


9E-01 




5 32E-04 


2 53Et02 


135E+04 


5 OOE 4 04 


6 


3.20E+06 


§.9091 


9.09E.01 


5.Q0E-04 


HHOMOMETHAKF 


5.0i+D0i 




lEtOO 


0,BOE*« 


lE+00 




1 97E0! 


9SOC+01 


8 OOE+01 


S00CiU4 


3.7 


1.75E+07 


1,0000 


l.OOE+OO 


5.00E-04 


CAneON TtrHACHLOHIDE 


4.aE+02 


1..SE-05 


9iE+et 


6,871-02 


7E-02 


1 .OOE+OO 


2 93E 02 


1 E:4Ei02 


6 lOE+O^ 


5 OOF+04 


2 


8.00E+05 


0.0667 


1. OOE+OO 


S.DOE-04 


CHLQROANE 


7,OE-0i1l 


3.11-04 


lE-Ol 


2.7OE-03 


3E-03 




4 79C 05 


4 10E+n2 


B40E+00 


'iO0F4 04 


0.02 


S.60E+O1 


0.0027 


2.70E-03 


5.001-O4 


CHLCROQENZEf^f- 


2.0E+01 




4E«00 


o.ool+oo 


4E+00 


1.00E*0J 


3 93E-03 


1 nE+02 


l00Et03 


5 OOF +04 


0.8 


4.88E+05 


4.0000 


1. OOE+01 


S.OOE-04 


CHLOROFOnW 


8,BE+02 


2.3E.05 


1E+0i2 


4.3BE-02 


4E-02 


3, OOE+OO 


3 39E0J 


1 19E+02 


4 2?.E+or) 


5 00Et04 


1 


B.301+06 


01.0435 


3.00E+00 


B,O0E-O4 


DICHLOROBENZCNE, 1 2- (o-DCB} 


2,OE+02 




4E+0I1I 


O.OOi+00 


4E+01 


1 


1.94E.03 


1 47E+02 


3 05E+OS 


5 OOE+04 


O.S 


1.45E+05 


401.0000 


4.00E;*01 


5.001-04 


DICHLOROBENZENE 1 3 (m-DCBli 
































niCHLOROBCNZENE 1 4 (p-iDGBli 


B.OE+Oa 




2t-F02 


0,001+00 


2E+oa 


0.5 


2.72E03 


1 47EtO? 


1 10E+03 


& OOE+04 


0.5 


7.90E+O4 


160.0000 


1.6OE+02 


6.00E-04 


DlCHLOHODIPHENYLTniCHLOROETHANE. P,P"- 


(DOTj, 


9.71-05 


OE+00 


1.03E4)2 


1E4)2 




3 B9E-05 


3 54EiO? 




S OOF 1 04 


0.08 


3 iOE,00 


O'.oioa 


1,031.02 


5 OOE U4 


UICHLOKOLTH/*Ne 1 1 


s.oE+oa 




lE+Of 


O.OOE+00 


1E+02 


OOE+O'J 


S -SSE-O'l 


9 90E+01 


1 25E.05 


S OOE +04 


0.6 


5 50E»06 


lOOOOCO 


1, OOE+02 


5 OOE 04 


DICHLOROciHAfJE 1 i 


S.I5E+W 


2.6e.0i5i 


ii+oi 


3.»51-oa 


4E-02 


O.OOE+OO 


1 10E-03 


9 90E.01 


2 42EvC3 


G OOE+04 


* 1 


B S"E+06 


■J 03S5 


3,851-02 


5 cor 04 


DICHLOROFTHVLENE 1 1 


s.,ie+M 


5.0E=0S 


1E+M) 


2.00E-02 


21-02 


O.OOE+OC 


1 49E-0? 


5 70E»01 


1 ?SEiC6 


5 OOE+04 


0.15 


i* IOE.n'5 


0200 


2,Q0E-O2 


L OOE 04 


DICIILOnOt'ROPANE t 7- 


4,0IE*W 


1.BE-0S 


BE-01 


6.356.02 


51-02 




2 e;>E-03 


1 HE+O^ 


1 19E+03 


^ OOE+(H 


0.6 


2 70E+O6 


053n 


5.3SE-0I2 


i OOE 04 


DiCHLOROPROI'tNt 1 1 


tm*m 


3.7E-0S 


IE+00 


2.70E.D2 


3E.02 




3 SOE-03 


1 IIE+oy 


4SIE+03 


S 0UF(fi4 


1.4 


2 7CE+06 


Qwm 


2.70E-02 


5 OOE 04 


0!ELOR!N 




4.6E-03 


OE+M 


£.17iE-0< 


2E-04 




5 84!: -05 


.1 81 E t02 




r ooF*(j4 


0,02 


1 8tE+0? 


oeo2 


2.17E-04 


5 OOF 04 


ETHYL0ENZFIME 


I.OiE+03 




2E+02 


O.OOE+00 


21+02 


i.OOEfOI 


3 43E-03 


1 06E+O2 


■> OHFiO'f 


5 OOE+04 


OS 


1 f>lE^05 


?ori nnno 


2.00e+02 


SOOE i)l 


ETHYLENE niRROMILlt 


2mm 


2,2E-04 


41-02 


mm-m 


SE.03 


O.OOE+00 


^7.TE-04 


1 BBE+02 


? OOE+O'-i 


5 OOE+04 


1 


4 3CEiOe 


0045 


4.56E-03 


5 OOE 04 


HEPTACHLCR 


7.0E-CH 


1.3E.03 


1E-01 


7.iiE-04 


8E-04 




1 48E-0J 


3 74E*0? 


3 OOE+02 


5 00Et04 


0,01 


5 6CE+01 


ooos 


7.691-04 


6 OOL 04 


HEPTACHLOR FPOXIDE 




:2.iBE-03 


OEt-OO 


3.aSE-04 


41-04 




i 16E-0.-^ 


3 fliEtOi 


3 ODElO'? 


5 00Et04 


OiOl 


ascr+o? 


oooot 


3.85E.04 


5 OOE-04 


HFX,''f^HLOR0eENZENt 




4jBE-04 


0E4i0 


2,1l7E-03 


2E.03 




1 7US-C3 


2 BSE^O; 




5 OOE 1 04 


OlOI 


1 ice,fl2 


002? 


2.1?E-03 


C OOE 04 


HEXACHLOi-tODUl ADiCNE 




2.2E^!5 


0E*00 


4.55E-0a 


BE-02 




2.56E-02 


2 tlEiO? 


1 ?0F+04 


bOOEf04 


0.01 


2 OCElOT 


0455 


4.6SE-02 


5 OOF 04 


HEXACHLOKOETHA4C 


3.0E+00 


41,01-06 


iE-ei 


2.SOE.0J 


3641 




9 85E-03 


2 37e.O? 




5 OOE + 04 


aoi 


5 0(Etai 


0?bOO 


2.S0E-01 


5 00&-04 


WETHYl EIHYl KETONE 


1.0E+03 




2Et02 


i.OOE+» 


2E+02 


4.20E+OI 


5 77E-OS 


7 20E(01 


3 20Ei04 


5 OOE+04 


too 


2 /5E+08 


200 0000 


2,001+02 


6 OOE 04 


MFTHVL ISOaurVL KETONE 


s.oe+oi 




2E*0« 


O.OOE+00 


2E+01 


2.00E+(.|[.i 


1.38E-IM 


H UUEtii/ 


9 7OE+01 


5 OOE. 04 


50 


1 HiEin7 


16 0000 


1 .601+01 


■> OOE 04 


METHYL TEPT BUTYL ETHEH 


5,0E+0£ 




lE+MI 


0.00E*00 


1E+02 


OOE+OO 


5.91t-04 


SSOE^Ol 




■■> OOE+04 


0.5 


4 aCE+07 


1 00 ooofi 


1 .OOE+02 


5 OUE-04 


METHYLENE CHLOflinC 


3.0E+03 


4.7E-i7 


m*m 


S'.1l3E+00 


ae+oo 


SOOEhO? 


3 I9E-03 


(! 60E+01 


■•> 40E.h05 


b OOE, 04 


S 


1 67Et07 


2 1277 


6.00E+02 - 


5 OOE 01 


METHYLNAPHThALENE 2 


7.1E+01 




li-cai 


COOiE+oo 


llE+01 


OOE+OO 


2 90E-Qd 


i 42Et02 


6fl0E+01 


COOE+OI 


2.2 


2 60E+04 


14 2000 


1,426+01 


b OOE 04 


NAPHTHALENE 


7.1E+01 




11+01 


0,001+001 


lE+01 


5OOE*0O 


1.18E03 


1 PHEiO? 


4 4':E+02 


'J OOE+04 


1.6 


3 10E+f)1 


14 2000 


1.42E+01 


5 OOE 04 


PENTACHLOROPH ENGL 


7,01-02 




lEOZ 


O'.OOE+OO 


IE-02 




2.e0L-0fi 


2 S6E+02 




5 OOE+04 


0.1 


1 40E+U4 


0140 


1.40IE-02 


S OOE-04 


PHENOL 


t-BEfOa 




SE+OI 


oi.ooi+ooi 


5E»01 


OOE+OO 


I.30E-06 


9 40E^01 


1 £7E-^07 


'5flO-E+['1 


2.4 


a OOF+ri? 


£2 0000 


5.20i+O1 


5 O0E-U4 


POLYCHLORINATEO e'PHENVS 


S,.0:E-02 




41-03 


OvOOE+00 


4E-03 


OOE+OO 


2 OOE-03 


varrcs 




5 OOE +04 


0.2 


3 lOE + lM 


0040 


4.O0E-O3 


5 COE 04 


STYHENE 


I.Oi+03 


5.7E-07 


21+02 


1,76E+00 


2E+00 


5 OOE+OO 


?61E-03 


1 04E+02 


1 36FtO! 


5 OOE+04 


0,5 


3 OOE h Ob 


1 7544 


5.00E+00 


5 OOE 04 


TETRACNLOROEIH'VNE, l,),1,2. 




7.4E-06 


OE+00 


1.351-01 


11-01 




1 IOt-02 


1 6!}E + 0? 




5 OOE+04 


S 


I OOE+05 


OUS! 


1.35E.01 


5 OOE 04 


TETRACHLOROETHANE. 1.1.2,2- 


9.3E.f01 


6.BE-05 


2E+01 


1.72E-02 


2E-02 


0.01 


3 80E 04 


16BEi02 


1 05E+04 


S00E<04 


1 


2 90E+OG 


0172 


1.72E-02 


5 OOE 04 


TFTRACHIOROETHYLENE 


4.6E+03 


6,21-07 


9E+02 


1.92E+00 


2E+00 


1 10E+01 


?04F-D,1 


1 6eE+02 


3 1 ?E+04 


5 OOE+04 


0,5 


2 OOE+05 


1 9231 


1.101+01 


S OOE 04 


TOLLJENF 


4.0E+I02 




8i+01 


O.OOE+OO 


8E+0I 


2 90E+0i 


esaE-os 


9 20E+01 


3 0GE404 


5 OOE+04 


0.S 


5 35E+05 


80 0000 


8,001+01 


5 OOE 04 


TIIICHLOROULNZENE 1 ?4 


i.OE+00 




2E+00 


0,001*00 


2i+0O 


0.04 


1 42E-03 


1 BlEtO-^ 


? 20E+04 


■)O0E*C4 


0,05- 


1 90E+O4 


1 6000 


1.80E+00 


5 OOE 04 


TRICHLOROETHANC 1 1 1 


1,.0Et03 




2E+02 


O.iOE+00 


2E+02 


aooEiOt 


2 3ie02 


1 33E*02 


6 51E<04 


SOOE+Ot 


0.5 


7 30E+O5 


200 0000 


2.001+02 


S OOP 04 


THICHLOHOE1HANE 1.1 ^ 


7.4E+01 


1.66-05 


11+01 


i.26E-02 


6E-02 


3.00E+01 


9 1UE-04 


1 33E,^02 




G Q0E+0:1 


0,i 


•i S(lt+oe 


O0G25 


3,001+01 


5 OOE 04 


TIIICHLOROETHYLENE 


i.sEtia 


1.71-06 


4E+01 


S.iiE-01 


61-01 


5 OOE+OO 


9 12E.03 


1 31E+02 


136F4 0C 


5 00t4 04 


0,5 


1 lOE+oe 


5B82 


S.OOE+00 


S OOE 01 


TRICHLOROPHENOL ?.4.fi 




3.11-08 


OE+00 


3.23E4)1 


3E-0t 




4 O0E-C6 


1 97EtO? 


3 OOE 01 


B OOE+04 


01.2 


8 OOE » 0.5 


3000 


i.ioi'Oi 


5 OOE 04 


VINYL CHLOIIIDE 


i.7f+ni 


8.4E.0B 


3IE+00 


i.ioi-oa 


1E-02 


O.OOE+00 


2.7flE-02 


6 3OE+0I 


/7lEt05 


5 OOE+04 


0.5 


1 I0E+U3 


00110 


1.1SIE.02 


5 OOE 04 


XYLENES 


a.oe+02 




ilE+01 


O.OOE+OO 


6E+01 


3 


S Z7E-03 


1 06E.02 


__ 4 41E+02 


5 001.^04 


1.1 


1 71Ei0'; 


60 0000 


8.0011+01 


5 OOE 04 



¥«rtton 1,0 



AppBiidu(i,1.7(3i| 



QBOUNOWATiH PW-S) 


SOURCE 









QW-2 INT 

HIOHiST 




QROUiNDWATER 


GROUNDWATEH 


FOR COARSE TlSXTURED SOIL :SITUATI0Ni 




VOLj^TILITY 


LOWEST 


GW-a 


ew-2 




HENRY'S 


UNITS 


VOL VALUE. 


GiW-2 INT, 


PROPOSED 


PROPOSED 




OIIUTION 
FACTOR 


UW 


COMVERSION 


BASED 
VALUE 


MOyPOL, 
BCKQRND 


ClIUNQ, 
1/2 SOL. 


STANDARD 

(mw valoo) 

.._.. »«-.. 


STANDARD 




CONSTANT 




(Rounded) BASIS 


CHEMICAL PARAMETER 


i.oo;e.oi 

1,»Efl_ 

1.00E-01 


mmlmm 


I/CUIB 


mn. ^ 


MKlL 


utfi 








2C-m 
2E-oa 











ACETONE 


1000 
1000 


1835S6S 


1868 


S.OOi+04 
t.01E-0t 
1.a7E+03 


S,00i*04 


:SDOO0.00 Csiling 


ALOniN 


2.01E.01 
1.S7E1.03 


0.20 rath 


BENZENE 


2E-01 


1000 


1166 


1866,02 Bckflmd-Air 


BENZO(a)PYRENIE 


1 .OOE-OI 


21-05 


1000 


mi 


587 


1.80E+00 


l.iOEtOO 


1.90 Soiybiil% 


aiS(?-CHLOROETHYL)ETHE.H 


1 .OOIE-OI 


Si-M 


1000 


114 


114 


1. 141+02 


i.14E+i2 


113.02 Risk 


815(2 CI JLOROI SOPHOf 'YLj F THtH 


1 .00114)1 


sE<a 


1000 


■432 


432 


4.32E+02 


4,3aE*« 


432.S0 Risk 


BIS(,3-ETHYLHEKV L)PHTHALATE 


i.«E-oi 


lE-es 


1000 


ISiSIEB 


lasaiai 


S.SOE+02 


6.50E*02 


eSO,0O Sotahlllly 


BROMOFORM 


l.Oit-01 


2E-i2 


1000 


838 


83S 


1.361+02 


i.asE+oa 


835.13 Risk 


enOMOMETHANE 


1.B0M1 


■IE*M 


1000 


2 


4 


3.70E400 


3.7iE*ii 


3.70 :MDL.M1SA 


CARBON TETHACHLORIOE 


ii.iiE-01 


1E*00 


wot 


IT 


17 


1.87iE401 


1671+01 


16,88 Bchgrnd-Aiir 


CHLORDANE 


lOOE-OI 


2E.03I 


1000 


28 


as' 


2.:76!E+01 


■2.76E+01 


27,58 iRIsN 


CHLO(^OBtW2eMe 


ii.§il-i« 


ae-oi 


1000 


1244 


1244 


l..a4Et03 


1.24E+03 


1843.56 Bokgind-Aiir 


CHLOROFORM 


1.WE-SI 


1i-01 


1000 


432 


432 


4.32E*0S 


4.32E+02 


432.50 Bckgmd-Aii 


DlCHLOnOBENZENE, 1 ?■ [o DCB) 


li.OOiE-01 


8E-02 


1000 


10077 


1007? 


1,.i1E+04 ■ 


1.01 1+04 


10076.70' IRsk 


DiCHLOROBENZENE, !.3- {rivOCfi) 
















lOifS.TO IRisk(a,DCB| 


DiGHLOHOBbNZENE, 1,4- (p CCS) 


l.ME-Oi 


tE.0i1 


1000 


28748 


ZOT48 


2.i7i*04 


2.87E+04 


28748,24 Risk 


OICHLOBODIPHENVLTniCHLOP.OETHANi, P.p. (DDT) 


l.ME-ttl 


2E-oa 


lOOfli 


130 


130 


1.S6E*iO 


1.5SE+00 


1.S5 Solubility 


DiCHLOnOETHANE. ! 1- 


1,006-011 


2E-01 


10OO 


8987 


■167 


i,i7i:*03 


8,97E+03 


8967.34 Bisk 


DICHLOROFTHANE, 1,2- 


1 .OOE-OII 


SE-02 


10M' 


17 


17 


i.7ii+ii 


1.711+81 


17.09 Hisk 


DlCHLOROETHYLENf, 1,1- 


I.OOE^il 


BiOl 


lOtfOi 


1 


1 


6.56HH 


8.561^1 


0,66 Risk 


OICHLOROPROPANE, 1,2- 


1.00E-O1 


lE-01 


1000 


9 


i 


i.t7E+00 


9.27E+00 


0.27 Risk 


DICHLOROPROPENE 1 1- 


1.001=01 


1E-01 • 


1000 


4 


4 


3.771+00 


3.77E+0O 


3.77 Bisk 


DlEl uniN 


1.001-01 


:Zi.03 


1000 


2 


2 


1.821+00 


1.821+00 


1.82 Risk 


ETHYLBEN/FNE 


1.00E4)1 


11-01 


1000 


gl49f 


28497 


t.8SE+04 


2.85E+04 


2g4ie.79 Risk 


ETHYLENE DIBROMIDE 


1.00E-01 


mm 


10O0 


a 


3 


3.3DE+00 


3,30i+DD 


3J0 Risk 


HEPTACHLOR 


1.O0E-01 


i6.02 


1000 








2.S4E-i1 


t.84E-01 


i,2S Bisk 


HEPTACHLOREPOXilJE 


1,iOE-01 


mm 


1000 


G 


6 


S-BSE+OO 


S.SSE+00 


5.9S Risk 


HEXACHLOnODENZENE 


1. 006-01 


76-02 


1000 


t 


1 


S.2SM1 


S.2SE-01 


i.S2 Risk 


HEXACHl OROBUTADIENE 


i.OOE.01 


ii+oo 


1000 


1 


1 


B.S8E41 


S.8SE-01 


§,§7 Risk 


HEXACHLOROETHANE 


I.OOE-01 


4E.01 


1000 


12 


iz 


1.24E+0t 


i.a4E+oi 


12.40 Risk 


METHYL ETHYL KETONE 


IJBE-OI 


2E-03 


1000 


1694003 


1684003 


S,0OE+O4 


6.00E+04 


S00O0.00 Ceiling 


METHYL ISQDUTYL KETONE 


i.iaE-01 


Si.^03 


1000 


S6«fi3 


sees3 


S.OOl+04 


. S.OOE+04 


60000.00 Cwling 


|*1ETHYL lERT BUTYL ETHER 


i.ooe:.oi 


2E-02 


1000 


amm 


82694 


S.OOE+04 


5.00E.+04 


50000,00 Ceifci 


MErHYLENECHiORIDE 


1,WE-01 


IE,-«1 


1000 


§1922 


11822 


iBjOOE+04 


. S.fflOE»04 


50000.00 Ceillnf 


METHYLNAPHTHALENE, 2 


i.oii-fli 


lE-Og 


1000 


23S30 


23930 


1.30E+04 


130E+04 


13000.00 SoluUlity 


NAPHTHAl FNE 


I.OiOE-OI 


5g-§Z 


liio 


saai 


S881 


S.BBi+03 


S,aili*§3 


S8«1.21 Risk 


PENTACHLOROPHENOL 


I.OffllMJ 


1E.04 


1000 


2444 


2444 


2.44E+03 


2.44E+03 


2443,10 Risk 


PHENOL 


1.00E-«1 


SE-OS 


1000 


19S48800. 


1SS4ii80i 


S.O0E+O4 


S.00E*04 


SOOOO.OO Ceiling 


POLYCHLORINATEO BIPHENYS 


1,O0i-0J 


8E-02 


1000 


1 


1 


9,7711-01 


S.77E-01 


0.98 Risk 


STYRENE 


1',00i-«1 


1E-01 


looi 


936 


i3S 


i.3ii+W 


9,361+02 


938.25 IBckgwd-Aii 


TETRAGHLOROEIHANE, 1,1,1,?- 


li.OOMi 


Bi-01 


woo 


8 


i 


SJOE+iM 


e.a<oE+oo 


e.O0i iRIik 


TETflACHLORO ETHANE. 1 1 2.2- 


1'.00E-«1 


2M2 


woo 


32 


22 


t..22E*01 


2.22E+i1 


22.17 Risk 


TETRACHLORO ETHYLENE 


I.OOiE-OI 


81-02 


woo 


2635 


Z635 


2.i4E+03 


2.841+03 


2635..25 ickgrnd-Air 


TOLUENE 


1.00E-91 


36.01 


woo 


5853 


S863 


S.liE+93 


sjsE+ra 


6852.93 Risk 


TRICHL0R0BENZENEJ,2 4 


I,00ig-§1 


flE-oa 


1000 


620 


iSi 


i.aOE«02 


8,2OE+02 


619.50 Risk 


TRICHLOnOETHANE 1 1,1- 


1,006-01 


9E-0I1 


1000 


4231 


4231 


4.23E*03 


4.23i+03 


4231.34 Risk 


TR1CHLOR0ETHAWE, (,1,2- 


IjOOi-CH 


41-02 ' 


1000 


16112 


16112 


1.61E+04 


1,611+04 


16111.65 BCkgrnd-Air 


TRICHLQROETHYLENE 


1.00E<I1 


4E.01 


100O 


268 


2ii 


2.6BE+02 


2.681+02 


267.91 BCkgrnd-Air 


TRICHLOflOrHENOL 7l H a- 


1.00E.01 


:3E44 


looa 


36654 


StSi54 


ai.,iTEt04 


3.87E+04 


36854.00 Odour 


VINYL CHLORIDE 


i.ooe-«i 


lE+QO 


lOOOi 





1 


S.OOE-01 


SjOQE-OI 


0.50 MOL-OW 


XYLENES 


IjOOE-OI 


SE-01 


liOOO 


SSi4 


6SI4. 


S.66E,+03 


B.56E+03 


SS64.17 Risk 
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Appendix B.1.8: Derivation of GW-2 Groiiiidwater Concentrations. 

(for Mediuin/Fine Textured Soil Situation), 
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QflOJLINDWAT|R(6W-2j_ 

FOfl MlEDIUWFINi TiXTURED SOIL SITUATION 



INHALATION INMAIATION 







LOWEST 


SOLUblLITY 


RISK, 




Qdoni (air) 


U9l_ 


ugfcu m 




1 OCE+09 


160 0000 


1 ycEfOi 

1 78E+06 


0002 
1205 



HIQHEn 



iACKGROUND. 



ATTCNUATION 
FACTOR 
(alpliaj 

B OO E OS 

_ » OOF 05 

OO L 05 

B OUE-Ob 




Vfffion 1.0 



%p«ni(lixB.1.B(41J 



QROUNDWATEH fQW-g) __ 

FOn MEDIUWFINIE TEXTURfD-ioHL SfTMTION 



QROUNDWATER GiHOUNDWATER 




Version I.Oi 
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Appendix B.IJ: Derivatioii of Soil-to-Indoor Air Concentotions. 
(Coarse Textured Soils}. 
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SOIL TO INDOOR AIR 




^ . 


HiNBrs 















,... 






■' 




COARSE TEXTURED SOILS 


— ■ 


LOWIST 
RISK 

Odour (Air) 


INDOOR AIR 

BACKGROU'ND 


HIGHIR 

SBCkgroynd 











'■'■* ~ 


_._._ ...„ , ^. 


Koc 

mVq 


LAW 

CONSTANT 


Csg 


Gsw 


Csp 


Csg 


Gsw 

ufl/ou cm 


Total C 

Cd-w.) 


Total C 


- __^_. 


(wapoyrs} 
us/cu til' 


(Rls'k, odour) 
yg/cui im 


Cap 


dBgirade. adj. 


CHEMICAL PABAMETER 


-■;.._—:- _ 


alm-m3/n»l 


yg/cy m 


ug/cy m 


ugrt. 


ug/cy cm 


uglcu cm 


ug/gm 


ug/gm 


ACiNAPHTHENE 


4,iOE+03 
















- 


— ■ 














ACENAPHTHYLiNE 


2.S0E+03 
















ACETONE 




5.37E+00 


4,26E-05 


1.60E+02 


e.OSE-HM' 


1.601+02 


4.841*00 


1.60E+06 


9.01E+05 


7,701+00 


4.801-01 


9.011+01 


§.141+01 


1 901*03 


ALDRIN 




4.901+04 


4.96E-04 


.a.04E.04 




2.04E.Q4 


4.841-03 


2.041+00 


9.871-02 


7.6iE-03 


6.12E.07 


9.87E-0i6 


4.81 E-03 


1 491-01 


ANTHRACENE 




1,40E+04 






















BENZENE 




e.30E+01 


S.5QE-03 


1.20E-01 


2.ioe+oi 


2.10E+01 


7.61E-02 


2.10E+0S 


9,161+02 


1.211-01 


6.301-02 


«. 161-02 


1.721-01 


5 34E+00 


BENZO(a)ANTHRACEiNe 




2,00i*0S. 
5.50e*06 
5,.5£|il+05 

i.eoerte 






















iENZO(a)PYRiNE 


4.B0E.07 


5.a8E-04 


0.001+00 


5.8BE-04 


1.5BE+03 


5.881*00 


2,e8E+02 


2,52E+03 


1,7iE.0e 


2.881-02 


1.571+03 


4.881+04 


iElNZO(b)FLUORANTHENE 


























liNZO(g,h,i)PEnYLiiNe 


























BENZO(k)FLiUORANTHENE 




5.501+05 


























BIS{2-CHL0ROETHYL)ETHER 




11. ,261+01 


1.30E-0S 


3.031.03 




ZME-m 


7.04E.04 


3.031+01 


5.591+01 


1 12E-0J 


9 09E-06 


5 59E-03 


4 20E-03 


1 30E-01 


BIS(2.CHLOROISOPROPYL)ETHEB 




6.10E+01 
l.iWE-rtS 

S.31E+01 


1.1311-04 


1,001-01 




1.001-01 


1.301-02 


IjOOE+03 


2.121+02 


2 06E-02 


3 OOE 04 


2 12E-02 


2 63E-02 


8 1CE-01 


lllS(2.ETH:YLHEXYL)PiHTHALATE 


3.OTE.07' 


7.69E-01 


0.001+00 


7,69E-01 


6.156+04 


7.891+03 


6.1SE'+«5 


9 78E+04 


2 31E-03 


6 15E+01 


6 121+04 


1 90Et06 


BROMODICHLOROMETHANIE 
























IROMOFORM 




1.1SE+02 


5.32E-04 


9.091.01 




9.0il-O1 


4,71E-02 


9.09E+03 


4.10il.+02 


7 49E-02 


2 73E 03 


4 10E-02 


7 41E-0? 


2 30EH00 


BROMOMETHANE 




5.891+00 


1.971.01 


1.00E+00 




1.00E+0Q 


7.17E-06 


1.001+04 


1.221+00 


1 14E OS 


3 ncfc-03 


1 22E-04 


1 961-03 


6 07L-02 


CARION TETiRACHLOHIDE 




1.10E+02 


a„i3E-02 


6.671-02 


1,001+00' 


1.001+00 


8.981.04 


1.00E+04 


8.191+00 


1 431-03 


3 OOE-03 


8 KjE 04 


3 28E-03 


1 02E-01 


CHLORDANE 




4.371+04 


4.79E-05 


2.70E.03 




■ 2.701-03 


5,911.01 


2.701+01 


1.3SE+01 


9 40E 01 


H iiE-oe 


1 35E-03 


5eSE-01 


1 8?E+01 


CHLOROANILINE, p- 




e.40E+01 


























CHLOROBENZENE 




3.31 E+02 


3.93E.03 


4,00E+00 


1. 001+01 


1.0OE+O1 


2.02E-01 


1.001+OB. 


6.11 E+02 


3 22E01 


3 OOE-02 


6 1 1 E-02 


2 58E0I 


7 99F+00 


OHLOHOFORM 




3.IO1E+OI 


3.391.03 


4.35E-02 


3.001+00 


3.00E+00 


6.S8E-03 


3.001*04 


2.121+02 


1 05F-02 


9 00E-03; 


2 12E.02 


2 541-02 


7 89E 01 


CHIOROPHENOL. 2- 




i.iOE+oa 

2.0QE+0S 


























CHRYSiNE 
























CYANIDE 




9.201+00 


























DIBE!NZO(i.h)ANTHRACEiNE 




3.30E+CI6 

8.32E+0'1 


























DliROMOCHLOROMETiHIANE 


























DICHIOROBENZENE, 1.2. («.DCB| 




1.70E+03 


1.i4E-0i3 


4.00E+0I 


1.12E*0(I 


4.001*01 


8.411+00 


4.00E+Q5 


4.95E+03 


1,34E+01 


1.20E-01 


4.951.01 


8.74E+00 


2.711+02 


DICHLOROBENZENE, 1,3. (m-IDCB) 




1.701+03 


























DICHLOflOBENZENE, 1.4- (p-DCB) 




1.S2E+03 


2.72E-03 


i.eoitoz 


4.961-01 


I.SOiE+Oi 


2.57E+01 


1.601+06 


1.411+04 


4.0BE+01 


4.80E.01 


1.41E+00 


2.671+01 


8.281+02 


OICHLOROBENZIDINi, 3,3'. 


P.P".(DDD) 


1. 551+03 
7.76E+05 


























IDiCHLORODIPHiNYLDICHLOROETHANE, 
























DillCHLORO;DIPiHiNYL01CHLOROETHYLENE.P,P'.i(DDE} 


4.37E+06 


























DICHLOROIDIPHENYLTRICHLOROETHANE 


P.P'.(DDTli 


2.401+05 
5.75E+01 


3.891.05 


1.03E-02 




l.Oil-02 


1.531+01 


I.OiE+02 


8,3eE+01 


2.431+01 


3.091-05 


6,36E-03 


r.52E+01 


4.70E+02 


DiCHLOROiTHANE. 1.1- 


5.451-03 


1.001+02 


O.OOE+00 


1.00E+02 


2.53E-01 


i.ooi*oi • 


4,40E+03 


4.031-01 


3,001.01 


4.40E-01 


7.15E-01 
7,121.04 


2 22E+01 


DliCHLOROETHANE. 1.2- 




1I.38E+01 
i.4ei+01 
4-801+01 
4.901+01 


1,10E.03 

1.48E-02 


3.85E-02 


0.001+00 


3.85E-02 


1.161-04 


3.e5E+02 


8.391+00 


1.841-04 


1.15E-04 


8.39E-04 


2.211-02 


DiCHLOHOETHYLENE, 1.1- 


2.001.02 


0.001+00 


2.00E.02 


2.08E-05 


2.001+02 


3.221-01 


3,31 E-05 


e.OOi-05 


3.221.06 


7.831-05 


2.431.03 


DICHLOnOETHYLENE. CIS-1 .2- 
























DICHLOROETHYLENE. TRANS-1 .2- 






















DICHLOROPHENOL. 2.4- 




6.031+Oa 


























OICHLOROPROPANE, 1,2. 




4.681+01 
2.57E+01 

7.411+03 


2.82E.03 
3.5OE-03 

5.84E-05 


i,35E-02 
2.701-02 

2.17E.04 




8.311-02 


2,13E-04 


5.35E+02 


4.581+00 


3,38E-04 


1.601.04 


4,551-04 


5.96E-04 
2.141.04 


1.85E-02 


DICHLOROPROPENE, 1,3- 




2.70e-02 
2.17E-04 


4.76E-05 

e.iaE.i3 


2.701+02 


1851+00 


7.671.05 


8,11 E-05 


1. 851-04 


6.63E-03 


DIELDRIN 


2.17E+00 


8.93E.01 


1.0IE.02 


6.521-07 


8.931-05 


8.641-03 


2.06E-O1 


DIETHYL PHTHAiLATE 




1.42E-rt)2 


























DIMETHYL PHTHALATE 




1.42E+02 








. 



















1.0 
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SqiLTOINDOqBA!IR_ 
COARSE TEXTUBiED SOILS 



CHEMJCAL PARAMiTiH 

DIMETHYLPHEWOL,J.f- 
DINITROPHEWOL, 2.4- 



HENfirS 



Koc 



LAW 

CONSTANT 



INDOO R AIR 

BAQKGROUND 



LOWES T 

_ RISK 

'0*urjAiT|_^^^ (wpowsl 
u q/cy m ug/cu m 



Jl»L5d£Ml Csp_ 



ug/j yg/ cy m ugn._ 



Csp Csg 

ug/cu cm ug/cu cm 



Csw 



Tolal C 



Tola! C 

dagrado, adj. 



4.00E -rt1 

T.ieE+oi 



DINITnOTOLUENE. 2.4. 



4.47e+01 



ENDOSULFAN 



3.16E+03 



1J0E+03i 



ITHYLBENZiNE 



5,75IE+02 



3.43E-03 



2,001+02 



1I.O0€+lQi1 



iTHYLENE DlBlROMIlDE 



_ZO0i*02i8,05e+O0 2.00E+0S 1.40E+04 



4.40E+01 



i.7iE-04 



4.55E.03 



FLUORANTHENE 



O.OQE+QO 



i.OOE-Ot 1.40E+QQ 9.25E+00 



3.806+04 



4.tSE.03 7.13E-05 4.e5E4-01 1.egE+00 1.13IE-04 Ufii-OS 1.62E.04 



1.B1E-04 



5.60E.Oi 



FlUORENE 



7J0:i+©3 



HiPTACHLOR 



2'.1l9E+04 



1.4ii-03 



7.6gE-04 



HEPTACHLOfl EPOXIDE 



a.34E+04 



7.68E.04 2.73E-03 



■+00 



a.iii-os 



4.34E-Q3 g.aiE-Oe 1.256-05 :2.72E.03 



3.8SE-04 



HEXAClHILOROiENZENE 



1.206+06 



3.B5E.04 6,85E-02 3.8-5E+00 2,taE+00 



8.44E-02 



1I.70E-03 



1.09E.01 1,1SE-06 2.92E-04 8.e2E-02 



2.17E.03 



2.1I2E+00 



HiXACHtOROlUTADIENE 



2.90E+04 



2.S€E.02 



g.17E-03 3J9E-01 a.17E+01l 3.07E-01 S.i7E-01 6.52IE-06 S.OfE-OS" 



3.67E-01 



4,55E-02 



HIEXACHiQiROCYCLOHEXANE. GAMMA (gammia-HCH) 3.7:2EHri33 
HEXACHLOROETHANE g.00E4O4 

liNlDENOCI .2,3.cd)PYREiNE 1 .eOEtOe 



4.55E.02 1I.24E-08 4.55E+02 4.26E.0i1 



1.14E+01 



1.i6E-02 



4.26E-05 1.24E=02 



3,84E-01 



METHOXYCHLOR 



METHYL ETHYL KETOiNE 



METHYL ISOBUTVL KETONE 



METHYL TERT BUTYL ETHER 



METHYLENi CHLORIDE 



JMETHYLWAPHTHALENE. 2- 



INIAPHTHALENIE 



PENTACHLOnOPHENOL 



PH'ENANTHREjNE. 



PHENOL 



PYRiNE 



STYRENE 



TETHACHLOROETHYLENE 



THALLIUM 



TOLUENE 



TRICHLOROBENZENE. 1,2,4- 



TRiCHLOROETHANE, 1.1,1- 



TRICHLOROETHANE. 1.1,2- 



TRICHLOHOETHYLENE 



XniCHLOBOPHENlQL, 2.,4.,S- 



IRICHLOROPHEWOL 2.4,6. 

VIINYLCHLORIOE 

XYLENES 



2.50E-01 



2..SOE.01 1.22E-01 2.50E-t-Q3 6.09E+00 1.94E.01 7.SCliE-04 6.09E.04 



1.22E-01 



jJBE+QQ 



7..34E+04 



3.55E+00 



5.77E.0S 



2.00e+02 



4.20E+O1I 



2 OOE +02 2.95 E 1 00 2 OOfc +06 8 32 E+05 4 69E+00 



3JiE+00 



I.38E.04 



1j60E+01 



2.00E+00 



2.70E+01 



S.BOE+OO 



5.91. E-04 



1.00E+02 



O.OOErtO 



i.eoE toi 

1.00E+02 



B60E-0g 1 60E+05 2.7BE404 1 37e-01 



1 lOElOO 1 OOE 1 06 4 0SE+04 1 74L-+00 



6 OOE 01 
4 3Q E-02 
3 00E-0^ 



_8_32C+01 e^'SC+Ol 

2 7!3E400 1 B5E+00 



3.196-03 



2.13E+00 



6.00E+Oa 



7.20E+0i 



2.9QE-04 



1.42e+01l 



0:OOE+00 



1+03 



1.11E-03 



1.42E+0t 



S.OiE+00 



6.00 E+Og 3 9 7E-01 6 00E+Q6 

1 42 E-K)1 B.46 E+00 1 4aE+ 05 

1.42E+01 3 72E+00 1.42E+05 2 99Ef03 



4 51 E+04 

lt-04 



I n 



3.16E+CI4 



2,a0i-06 



4 OGE +00 3 e?E+OQ 

_6.32E-0J^ 1 80E+00 4 51EfOO 4 34 E+00 

9 iTEfOO 
3 90EtO0 



1 3&E1OI 4 26t-02 1 18E+00 



1.40i.0t 



1 40E-02 3.79E+01 1 40^402 1 20E+03 



1.4iE*04 



6.9tE+00 
6.03E+01 



4 2GE-02 2 89E-01 



4.20E-05 120E01 3 /BE+Oi 



1 /1E+03 
5 7'JEtD I 
1 1Bi:+02 

1 35E+02 

2 34E +02 
1 21Eh 02 
1 17Eh03 



S.12E+01 



1.30i.0S 



5,20E+01 



0',O0E+OO 



3.806+04 



5.20E+01 6,76E+02 :5.20E+O5 9.e0E+0e 1.39E+03 1 56E-01 9 60E+02 



4 56E+04 



3.0SE+O0 



2.eiE-03 



176E+O0 



TETBACHLOROtTHANE, 1.1,1,2. S.40E+01 IIOE-Og 

TETRACHLOROETHANE, 1 . 1 ,2,2- ' 4.576+01 3.aOE-04 



5.006+00 



i,O0E+OO 



1.35E-01 



1.42E-03 _ :-5.00E+04 4.60E+02 2.2fliE.Q3 1.50E-O2 4.60E-02 3.95E-02 



1.231+00 



J_.35E.01 1.5eE-04 1.35E+03 a.9.5E+00 2.53E-04 4.056-04 2.951-04 5.9eE.04 



1.72E^2 



7.441-03 



1-02 



4,6iE+02 



2.046-03 



1. 726.02 4.98E-04 1.72E+0g I.OeE+01 7.916.04 5.17E-05 1.09E.03 



1,21IE-03 



S+00 



1.10IE+01 1.101+011 6.066.01 1.10E+05 1.29E+03 9.836-01 3.306-02 1.2iE.01i 7.03E.01 



3.74E.02 
2.1ieE+01 



2.701+02 



6.68E.03 



a.ooE+01 



9,201+03 



1.42E.03 1. 801+00' 



a.90E+01 8.00E+01 7.76E.01 B.OQE+OS 2.a7E+Q3 1.23E+00 2.40E-01I 2,i7E-0l 1.106+00 



3,41 E+01 



l,57E+02 



2.31E-02 



2.001+02 



3.eO'E-02 __1.80E#00' 2.B0E+00 l._B0E+04 3.04E+02 4.456+00 5.40E-03 3.046-02 2.801+00 8.e96+oV" 



3.00e'+0i1 



3.0iE+0Z 



9.10E.04 



2.OO1E+O2 3.266-01 ,2.QOE+06 g.O'BE+OS 5.19E.01 6.001-01 2.0ii.0i1 ' 8.29E-01 



e,2S€-02 



2.571+01 



l.:24E+02 



9.121-03 



3.0QE+01 3.00'E+OI __ 2.451+00 3.00iE+05 7.91 E+03 3.B9E+00 9.006.02 ' 7.i1E-01 2.986+00 



8,241+01 



;-oi 



S,CiOE+00 



8.901+01 



_S.00E+0O' 1.63E-02 5.006+04 1.326+02 g.59E-02 LSOE-OZ 1.325-02 3.3BE.02 



1.056+00 



2,001+03 



4;0OE.O8 



3.00E-Q1 



8.771+01 



2.71E.i2 



3.026+02 



5.27E-03 



1.196-02 



i.OOE+01 



3.006-01 3.606+01 3.00E+03 1.B0E+04 5.721+01 9.00E.04 1.801+00 3.69E+01 1.141+03 



O.OOE+OO 



l.tai-Og 1.00E-05 1.196+02 I.OaE-OII 1i .606-05 3.57E-0S _ J.03E-0S. 3.871.06 1.206-03 " 



3.06E+00 6.WE+01 8.256-01 6.001+05 2.73E+03 1. 311+00 1,601-01 2.73E.Ql' 1,106+00 3.421+01 



Assiymplioo: Soil Paflicla Volume = 60%, Soil Qas Vglum = 30%, Spll Water Volume . 10% 



_ iParticIa Dtnsily = 2.65 gm/cti em. Bulk IPenslty = 1 ,6 gm/cu cm 
= 31, Foe = 0.001 



Version 1.0 
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Appendix B.1.10: Derivation of Soil4o-Indoor Air Concentrations, 

'(Me'diumiFine Textured Soils). 



Version 1.0 Appendix B. L 10' (46) 



SOIL TO INDOOR AIR 




ANTHRACENIE 



1.401+04 



+01 



1.2©E-01 



2.10E+01 



BENZO(a}ANTHRACEIME 



2,.00€+05 



2.1IOE401 7.eiE-Q2 1.31E+06 ai6E+02 1.11E-01 3.94E-01 9.1ieiE.02 3.79E-01 



O.OOE+OO' 



BENZO{a)PYRENE 



5..50E+06 



4,S0E.07 



5.8eE-04 



i.©OE+00 



gENZOMFLUOBANTHEWE 



S.SOE+OS 



BEWZO(g..h.i)PEIRYLEWE 



1jB0E*0i 



eEMZOCIkJFLUORANTHENE 



S.SOE+OS 



eiS(2-CHL0R0ETHYLjETHER 



1.2'6E+01 



1.30E.05 



3.03E.03 



3.03E.03 7.i4E-04 



BIS(2-C.HL0Rq'llS0PiR0'PYIL)ETHEIR 



EHlj>2 5.58E+Q1 r.1i2E-03 5.e8E-05 5,58E.03 4.23E-03 



6..10E+01 



1.131-04 



1.iOE-01 



BllSi(2-ETHYLiHEXYIL)PHTHAILA,TE 



LOOE-Oil 1l.,30E-02 6.2SE+0i3. g.1,2E+0g 2.06E-02 1.e8E-03 2.1I2E-02 2.73E-02 



T.OOE+Oi 



3.00E-07 



7.e9E-01 



O'.ME+OO 



BiROMOOlCHLOIROMETHANE 



7.68E-01 6.15E+04 4.,aiE+04 6.1SE+0S. 9l78E+Q4 1.44E-02 i„1l5E+0i1 6.12E+04 



e.31E+0i1 



o.H'y'MOir'UI'H.ivsl 



1.15E+02 



S,32E-04 



9.09E-01I 



IROMOMiTHANE 



i.iaE+00 



1.97E-01 



I.OOE+OO 



CARBON TETRACHiLORlDE 



1.101+02 



2.93E.0i2 



6.67E-02 



I.OOE+OO 



9.09E-01 4.71E-0:Z 5-666+04 4,10E+Og 7.49E-02 1.70E.02 4.T0E-02 8.31E-02 

I.OOE+OO 7.17E.0e 6.gSE+04 1.g2E+0i8^ 1.14E.05 I.eBE.Qg 1.221-04 l.teE-Qg' 
LOOi+OO' 8.9BE-04 e..25E+04 S.19E+00 1.43E-03 



CHLORDANE 



8.19E.04 1,31E-02 



4.37E+04 



4,fiE.0iS 



2.701-03 



2,701-03 5.91 E-01 



:+02 1,.3SE+01 9.401-01 S.O/E-OS 1.35E-03 



CHLOROANiUNE. p- 



i,40E+01 



E-01 



CHLOROBENZENE 



3.31 E+02 



3.93E.03 



4.001+00' 



1.00E+01 



CHLOROFORM 



jl.gOE+01 2,021.01 6.251+05 iBJIE+Qg 3.22E..01I 1.i88E-01 6.11E.02 3.561-01 



3.10E+01 



3.00E+00 



3.00E+00 e.sei-os i.ese+os 2J12E+02 i.osi.oa s.83e-02 



OHiLORO'PHEWOi, 2- 
CHnVSENE 



1.10E+02 



Z.OOE+OS 



CYANIDE 



PIBEN.ZO'ta.h)ANTIHiRACENE 



3.30E+Oi 



OIBROMOCHLOROMETHANE 



DICHLOROBENZEWE. 1.2- (o-OCB) 



170E+03 



1.94E-03 



4.00E+01 



1,12E+00 



DICHLOROBENZENE, 1i.3- (m-DCB.) 



1. 701+03 



DICHLOROBENZINE, 1.4- Cp-DCBj 



1.e2E+03 



2.72E.03 



1. §01+02 



4.96E-01I 



DICHILOROBeNZlDINE, 3.3'- 



1.5SE+03 



DIC-HiORODIPHEMYL DICHLOROETHANE, P„P'-pDpi) 7.76E+0S 



DICHLOHODIPHEHYLDICHLOROeTHYLlNE.P.P'-fiDDE) 



4.376+06 



DICHLORODIPHENYLTRiCHLOflOETHANE. P.P-tDDT| g.40E+OS 



OICHLOROETHANE, 11.1- 



S.7SE+01I 



3.S9E.05 
5.4SE-0a 



1.03E-02 
1.00E+02 



0.001+00 



OICHLOROiTlHANE, 1.2. 



_jl,00E+02 a.SBE.QI 8.2SE+06 4.40E+03 4.03E-01 1.881+00 4.40E-01 1.701+00 



1.3BE+01 



1.10E.03 



3.85e-02 



OjOOE+00' 



3.BSE-02 1.161-04 a.40E+03 B.a9E+Q0 1.841-04 7.21E-04 8.391-04 1.091-03 



IDICHLOROETHYLENE. 1.1- 



6,461+01 



1.49E-02 



2.00E.I02 



O.OOE+00 



OICHLOROETHYLINI. CIS- 1 .2- 



2.00E-02 a.OaE-OS 1.251+03 3.22E-01 3.31E-0S 3.TSE.04 3.221-05 2.75E.04 



4,901+01 



DICHLOROETHY LENE. TRANS- 1.2- 



4.90E+01 



IDICHLOROPHENOL. 2,4. 



6.031+03 



DICHLOROPROPANE. 1,2- 



4,a8i+01 



2.B2E-03 



DlCHLOROiPROPENE. 1.3- 
DIELDRIN 



5.35E-02 2.13E-04 3.34E+03 4.551+00 3,.3BE.04 1.00E-03 4.,55E-04 1.121.03 



2,571+01 



3.S0E.03 



:a.70C-02 



a.701-02 4.7BE-05 1.69E+03 



E+00 7..S7E.06 5.071-04 1i.S5E.04 4.801-04 



7.41E+03 



5.84E-0S 



2.171-04 



2.17E-04 6.e2E-03 1.a6E+Q1 8.931-01 1.051-02 4.0BE.0i B.iSE-OS 6.641-03 



DIETHYL PHTHALATE 



1.- 



WUITHYL PHTHALATE 



1,421+02 



1,17E+01 



§.iB8E-04 1.58E+0a 3.6BE+01 2.881+02 2.52E+03 1.10E.0B 2.B8E-02 1.57E+03 



i+04 



1.31&.0j^ 
8,47E.01 



1.9O1+08 



2.581+00 



3.661-01 



4.07E.01 



1.821+01 



1.10E+01 



1. 701+00 



4.00E+01 a.,41E+00 g.SOE+Oe 4.951+03 1..34E+01 7.501-01 4,951-01 9.14E+Oo"" 2.B3E+02 



1.eOE+Q2 2.S7E+01 IjOOE+O? __J_.41E+Q4 4,081+01 3.00E+O0i 1.41E+O0 2.831+Q1 8.77E+02 



1,031-02 1.53E+01 e.44E+02 §.3eE+01 2.431+01 1.93E.04 ' 6,3fE-03 1.52E+01 "4.701+02 



5,271+01 



3.38E.02 



8,531-03 



3.481-02 
1.49E-02 



2.061.01 



1.0 



AppandiKi. 1.1 0(47) 



SOIL TO INDOOR AIR 


. ... 


^ HENOY'S 


LOWIST 
RISK 

Odour |Air) 


INDOOR AIR 

BACKG ROUND 

(vapours) 


HIGHER 

Background 
(Risk odour) 








" 














IMf piUM/FINi TEXTURED SOILS 










Total C 

|d.w.) 

ug/gmi 







Km 


LAW 
CONSTANT 






_ Csw 
ug/L 


Csp 

ug/cu cm ^ 


Csgi 

yg/ou cm 




Total C 




Csp 
ug/g 


Csg 
ug/cu m 


Csw 
ug/cu cm 


digriide. adj. 
ug/gm 


CHEMICAL PARAMETiR 


mip 


alm-ma/mot 


ug/cu m 


ug/cu m 


ug/cu m 


pIMiTHYLPHENOl, 2.4= 


4j00ii+01 






- 








— „--^-^ 


:- : : 


- 


--^ - 








DINIlTROPHENOl, 2,4. 


1i,iiE+01 
4.47E+01 

a.iiE+03 












" 




DINITBOTOLUENE, 2,4- 


























ENDOSULFAN 


























ENDRfN 


1.70E+03 


























liTHYLlENIZEN'E 


5.75E+02 


3.43E-0a 


2.00E+02 


1.00E+01 


2.00E+02 


8.051+00 


1.251+07 


1.40E#04 


i.aiE+01 


3.751+00 


1.401+00 


1,12E+01 


3.40E+O2 


ETHYLENE DIBROMIIDE 


4.401+01 


6.73E-04 


4.55i.0a 


0.001+00 


4.35E.03 


7.13E-05 


2.84E+02 


1.i21+00' 


1.131-04 


8.52E.0S 


1.e:aE'04 


2.25E-04 


e.99E.03 


FLUOHANTHENE 


3J0E+04 


























FLUOBENE 


7.301+03 


























HEPTACHLOR 


2.19E+04 


1,4BE-03 


7.69E-04 




7.ese-04 


2.731-03 


4.81E+01 


i.asE-oi 


4.341-03- 


1 44E-05 


1 25E-05 


2 73E-03 


8.461-02 


HEPTACHLOR EPOXIDE 


;2J4E+0i4 


3,161-05 


3.851.04 




3.851.04 


6JB5E-02 


2.40E+01 


2.921+00 


I.OiE-01 


7 21E-0e 


2 S2E 04 


6 821-02 


2.12E+0Q 


HiXAOHLOROBENZEINE 


ijoe+oe 


1.70E-03i 


2.171-03 




' 2.17E-03 


3.691-01 


1.36E+02 


3.07E-01 


5.871-01 


4 0BE 05 


3 07E-05 


3 67E 01 


1,141+01 


HEXACHLOROBUTADIENE 


2,S0E+04 


2.5eE-p2 


4.8SE-02 




4,5SE-0B' 


1.24E-02 


2.iB41+03 


42eE-01 


1,961-02 


a 52F-C4 


4 26F-05 


1.23E 02 


3,981-01 


HEXACIHILOnOCYCLOHiXANE, QAyMA taamma-HCHI 


3.721+03 
2.00E+04 


























HEXACIHLOROETHANE 


9.eSE.03 


2.501-01 




2.60e-01 


1-.22E.01 


1,561+04 


8.091+00 


1.B4E.01 


4 69E-03 


6,09E-04 


1.24E-01 


3,861+00 


INDilMO(1„a„3.cil)pyRENE 


1.eOE+06 


























yETHOXYCHLOR 


7,i4i+04 

3.551+00 


























METHYL ETHYL KETONE 


5.771-015 


2,001+02 


4 20E+01 


2 OOE+02 


2 95E*00 


1 25E+07 


8 32C+05 


4 69E+00 


3 75E+00 


8 32E+01 


5 ?3E+0I 


1 78E+03 


METHYL ISOBUTYL KETONE 


a.oaE+oo 


1.3SE-04 


1.60E+01 


2 OOE+00 


1 60E+01 


S 60E 02 


1 ooE+oe 


2 781404 


1 37101 


3 00E-01 


2 78Ei-00 


2 oie+oo 


6 24Ei01 


Mf THYL TERT B'U'TYL, ETHER 


SJiE+Oli 


5.91 E-Q4 


i.ooi*oa 


OOE+00 


1 OOE+02 


1 10E+00 


6 25E+06 


4 06e+04 


1 /4E+00 


1 aBE hOO 


4 06E+00 


4 80E+00 


1 4SE+02 


METiHYLEiNE CHLORIliPi 


a.ioE+oo 


3.ieE.03 


2.131+00 


6 OOE+0? 


6 OOE+02 


3 97E-01 


3 7GE+07 


4 511+04 


6 32E-01 


1 13E+05 


4 5lEi00 


1 021+01 


3 1BE^02 


MiTHYLNAPHTHALlNE. 2- 


7,.20E#02 


2.90E-04 


1.42E+01 


OOE K)0 


1 42E+01 


8 46E+00 


8 8BEH05 


1 181+04 


1 3SE+01 


2 66E-01 


1 ISE+OO 


9 31E+00 


2 89Et02 


MAPHTHALiNi 


1.29IE+03 


1.18E-01 


1.42E+01 


5 OOE+00 


1.42E+01 


3 72E+00 


8 88Ef05 


2 891+03 


5 91E+00 


2 661-01 


2 B9E-01 


4 04E+0Q 


1 25E+02 


PENTACHLOROPHENOL 


3„1iE+04 


2.801-06 


1.40E-i2 




1 40E 02 


3 ?9E+01 


8.75 E+ 02 


( 20Eh03 


6 03E+01 


2 63E-04 


1 2GE-01 


3 781+01 


1 17E+03 


PHIENANTHREINE 


1.401+04 


























PHENOL 


9.1I2E+01 


1,30E-0i 


5.20E+01 


(j OOE rOO 


5 20E+01 


8.76E+02 


3 25Ef06 


9 601+06 


1 39E+03 


9 75E-01 


9.601 f02 


1. 471+03 


4 561+04 


PYRENE 


3.S0E+O4 






















STYRENE 


3.091+00 


2.81E.03 


1751+00 


S.OOE+00 


5.001+00 


1. 421-03 


3 13E+05 


4 COE+02 


2 26E-03 


9 38E 02 
2 53E-03 


4.601-02 
2.95E-04 


8.87E.02 
1.93E.03 


2 75E+00 


TETRACHLOROETHANE. 1,1.1 .2- 


S.40E+01 


1.10E.02 


1.35 E-01 




1.3SE-01 


1.59E.04 


a 45E+03 


2 95 E +00 


2 53E 04 


5.971-02 


TETRACHLOROETHAINi, 1 , 1 ,2,2- 


4,57E+01 
4.68E+02 


3.aOE-04 


1. 721.02 


7.441-03 


1.721.02 


498E-04 


1 08E+03 


109E+01 


7 9!E 04 


3 231-04 


1. 091.03 
1.29E-01 


1.3BE-03 

8.12E-01 


4.27E.02 


TETRACHLOflOlTHYLENE 


2.041-03 


1.i2E+00 


1.10E+01 


1.101+01 


B.06E-01 


6 aaE+05 


1 29Ef03 


9 631-01 


2 06E-Q1 


2S2E+01 


THALLIUM 






















TOLUENE 


2.70E+02 


6.686-03 


i.OOi+01 


2.901+01 


I.OOE+01 


7.76E-01 


5 OOE +06 


2 B7E+03 


1 ?3E+00 


1 50E+00 


2.871-01 
3.04E-02 

2.08E-01 


1.891+00 
2.821+00 
2.aOE+00 


5.851+01 


TRIGHLOHOiENZENE. 1.2,4- 


9.20E+03 


t.4ZE-03 


1.801+00 


S.iOE.OZ 


1.801+00 


2.aOE+00 


1 13E+05 


3 04E+02 


4 45E+00 


3 J8E-02 
3 75E+00 


8 761+01 


TRICHLOROETHANE. 1.1,1- 


1.S7E+02 


2.31 E-02 


2.00E+02 


3.001+01 


2.001+02 


ai.2iE.01 


1 25E+07 


2 08£*D3 


5 19t 01 


8.67E+01 


TRICHLOROETHANE, 1,1.2- 


3.091+02 


9.10E-04 


6.251-02 


3.00E+01 


3.00E+01 


2.451+00 


1 861+06 


7 911+03 


3 B9E+00 


be)3E-01 


7.91E.01 


3,281+00' 
ii.30E-02 


1 .02E#02 


TRICHLOROETHYLENE 


1.241+02 


9.12E-03 


5.881.01 


5.001+001 


5.00E+00 


1.i3i-02 


3 13E+05 


1 32E+02 


2 59E 02 


38E-02 


1.321-02 


2.57Et00 


TfilCHLOROPHElNOi, a,4,5- 


8.i0f+01 
























TRICHLOHOPHENOi 2,4,6. 


2.00E+03 


4,00E-0« 


3.001-01 




3.001-01 


3.60E+01 


1 BBE+OI 


1 80Et04 


5 72E+01 


S63E-03 


1.80E+00 


3.69E+01 


1.14E+03 


VIIINYL CHLORIDE 


9,?7E+01 


2.701-02 


1.19E.02 


o.ooe+00 


i.ii&oa 


1.00E-05 


7 44E«02 


1 03E 01 


1 60E-05 


2 23E-04 


1.031.05 
2.731-01 


i.sei-04 

1. 691+00 


4 asE.oa 


XYLENES 


3.O2E+0Z 


5.27E.03 


S.OOE+01 


3.06E+00 


e.ooE+01 


8.251-01 


3 75E+06 


2 73E h03 


1 31E+00 


1 1 iE+OO 


5,281+01 


























Assumptton: 


Soli Particle Volymt • 80%. Soil Gas Volume = 307o 


.Soil Water Voluma= 10%. 




















Partfclo D»niily 


= 2.65 gmfcui cm, Bull Dansily = l!,i 


gm/cu cm 






















Dtgradalion adj 


uslmiini: (actor 


= 31, Foe =0,001 
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Appendix B.1.11: Unit Conversion for Soil to Indoor Air Vapour Transport Model (S/LA EqJ), 
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Unit Conversions Canied Out to Obtain Soil to Indoor Air Vapour Transport Model (S/IA Eq.7). 
Equation Utilized in the Vapoiir Transport Model are: 
Eq. (1) C„ = C^/(K^x4,) 

Eq. (2) C,, - (Q, X H) / (R X T) 

Eq. (3) C^ ^ C,g X R X T X ff ' X 'K^ X 4 

Eq. (4) C,g = [Indoor Air] x D 

Eq. (5) C, ^ [Indoor Air] x D x R x T x ff' x K^ x f„ 

Eq. (6) C,g = [Indoor Aii] x 10' 

Eq. (7) C^ = [Indoor Air] x H' xK^x 2.4 % W 

where: C^^ - containinant conceottation dissolved in soil water (ug/nil). 

Cjp - contanunant concenfration absorbed to soil particles (ug/g). 

Cjjg - contanainant conccnttation in soil gas (ug/m^). 

K^ - organic carbon partitioning coefficient (ml/g). 

f« - organic fraction of cty soil (g/g) ^ 0.001 for this application. 

H - Henry's Law constont (atm.m^/moL). 

R = Gas Constant ^ 0.082 atei.L/mol.*'K for this application. 

T - Absolute Temperature = 293°K for this application. 

[Indoor Air] - Target indoor air conoeotration of the contaminani (ug/m'). 

O - Dilution factor for the contaniinant in the soil gai phase ys the target indoor air 
concen^tion - 10" (dimensioDless) for this application. 

The following unit conversions w»e carried out to obtain Eq (7): 

C^ = C., X R X T X H-' X K^ x f^ ^. (3) 

C^ = [Indoor Air] x 10* x R x T x H ' x K^ x f^ from eq. (4) , eq. (5) and eq. (6) 

[Ind. Air (ug/m')] x 10^ x R (atm.L/mol.''K) x T f K) x K^^ (ml/g) x f^ (g/g) 
C,(ug/g)= .^ 

H ( atai.mVmol.) 

[Ind Air (ug/m^)] x 10' x 0.082 (amL/moLTC) x 293°K x (mJ/g) x O.OOl(unitless) 



C, (ug/g) - 



C^ (ug/g) 



H (atin-m'/mol.) 

»■ 

[IndAir (ug/m')] x 10^ x 24 (L) x K^ (ml/g) x lO'^ 
H (m^ ) 
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, [Ind Air (iig/ni^)] x 10^ x 24 (m' x lO'^) x K^ (m^ x IQ-*) x (g"' ) x 10'' 
C^, (ug/g) - . ___^^^^ 

[Ind. Ak (ug)]| X 10' x 24 x 10^' x K^ x 10^ x (g' ) x 10'' 



[Ind .Air] x 10'' x 24 x K^ x IQ-" (u,g/g) 

C,, (ug/g) = , ^ 

H 



C,, (ug/g) = [Ind. Air] x W x K« x 24 x 10"'^ (ug/g) 

C^ :» [Md Air] x H"' x K^ x 2.4 x lO'"" eq,, ( 7) 
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Appendix B.2: Soil: Air Degassing Modelling for VOCs 
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MOEE ,SoiI:Air Toxitt Modek 

Chris Fung 
Environmental Monitoriiig and Reporting Branch 

Ontario Ministry of the Environment and Energy 

125 Resources Road 

Rexdale, Ontmo M9W 5L1 



INTRODUCTION: 

In response to the need to assess the impact of emissions from contaminated soil and special 
land fil sites on the local air quality, the Environmental Monitoring and Reporting Branch 
was requested to provide model estimates of maximum contamination concentrations in soil 
or land fill that would be acceptable according to air quality standards under the current 
Regulation 308. The following two scenarios were modelled; 1) an area covered by 
contaminated soE, and 2) a land fill with a clean porous cap overlaying contaminated soil. 

For the first situation, the worst case scenario would occir if the following processes act 
together: 

* 
L the contaminants under the clean, porous cap volatiHze and diffuse through the 
porous cap and, 

is the .atmospheric pressure and temperature changes in time to produce a 

negative pressure differential between the atmosphere and the land fill which 
acts to pump the contaminants out. 

The above situation can only be modelled by considering both the atmospheric resistfflice and 
the porous cap resistance to the diffusion of contaminants. 



MODHLLING APPROACH: 

Simulating emissions from a land fill or from a contaminated liquid pool requires modelling 
the behaviour of the interaction between the source (on or under the ground) and the air 
above ground. For this puipose, a two dimeEsional (downwind and vertical) Eulerian-based 
model (MOEE's Toxic Model) for simulating toxic transport is used as a base. This model 
was developed by Concord Environmental Corporation for use by MOEE (Rooney ^ al. 
1988). 
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The model provides cross-wind integrated coicentrations at different levels in the vertical and 
at different locations directly over and downwind of a source. The cross-wind integrated 
concentration can be related to the plume centre-line and cross-wind conceEtration by 
imposing on it, a Gaussian spread term. For the present appHcation, a Gaussian spread term, 
based on the MOEE's Toxic Model, was incorporated on the cross-wind integrated 
concentration. TMs spread is applied to contributions from each segment makmg up the area 
source and for all vertical levels. Since a stable atmosphere (one of three stability classes) 
would produce the highest concentrations near the ground, only the stable atmosphere 
formulation for plume spread has been incorporated in the model. The plume spread for 
other atmospheric conditions will be implemented in the fature. 

The report by Rooney et M^, 1988. describes the grid resolution needed in ttie moderto 
produce reasonable results. For the present applications, a number of other tests have been 
made. The model assumes no reaction between the chemical species of concern and the soil 
medium containiEg the chemical. ModeEing chemical bonding to soil particles is beyond the 
technical capabihty of existing models. 

For simulations over a liquid pool, the MOEE's Toxic Model assumes a smooth liquid surface 
and the existence of a laminar sublayer above it. However, for this appUcation, the source 
may only be distinguished from the sun-oundings by the presence of a polutant on the 
surface. Thus, for the present application, the meteorological parMneters over the source and 
receptor areas are set identical to each other. This gives higher values of fluxes from the 
pound than would be estimated for evaporation from a liquid pool. 

Information needed for ranning the model (chemical formula, vapour pressures, solubility and 
HeEty's Law constMits) are obtained either from physical and chemical databases or are 

calculated from general definition (Henry's Law constants, when not available, from vapour 
pressures and solubility) or fonnula given in chemical engineering handbooks (molecular 
diffusivity coefficient of the vapour of the species of concern in the air from Perry, 1950). 

A realistic upper bound temperature of 30°C is assumed for the runs. Values for temperature 

dependent parameters (e.g. vapour pressure and solubility in water) coirespondiEg to 30°C are 
searched for. When a value of SO^'C is not available, the value for the closest temperature 
(usually 20 or 25°C) is used without further adjustments. 



MODEL DMTERCO,MP'ARISO'N: 
Hux Estimation 

The fluxes of contaminMit from an open iquid pool estimated using the MOEE Toxic Model 
has been compared with MacKay and Matsugu's (1973) fomiula. The only meteorological 
parameter that MacKay and Matsugu*s fonnula uses is wind velocity "U". On the other hand, 
the MOEE model calculates a vertical wind profile based on atmospheric stability, friction 
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velocity and surface roughness. Wind velocity at a specific height above ground (commonly 
assumed to be 10m) can be produced by a combination of the parameters used in the MOffi 
modeL Thus the MOffi model would produce slightly different fluxes for different 
combinations of parameters for the same wind speed. It is sufficient to note that the range of 
possible flux values produced by the MOffi model for a given 10 m wind speed for a smooth 
surface, over which a iMninar sublayer occurs, covers the estimated value by MacKay and 
Matsugu's (1973) formula. Over a rough soil surface Ae MO'EE Toxic Model pves higher 
fluxes than would be obtained for evaporation from a Equid pool. 



Comparisons with AERIS 

A commonly used model for estimating multi-pathway exposure is the AERIS model (AERIS 
Software Inc. 1991) developed by SENES Corporation. A part of tMs model deals with 
estimating outdoor air concentrations from contanoinated soil, at breathing height 
Contributions from an open liquid pool is not estimated on the AERIS model. In the AERIS 
model, the minimum thickness of a clean soil cap overlaying a contaminant is 0.5 m. The 
calculation of soil resistances in the AERIS model is identical to that employed in the MOEE 
Toxic Model. The approach in solving for the ambient concentration above a land fill site 
differs in the two models: 

l) The MOEE Toxic Model employs a variable grid approach in, the hC'rizontai and 

vertical direction to allow Mgher resolution closer to the source. TMs should resolve 
the concentration profile better than the bulk approach (without any pid) employed in 
Ae AJKIS model and would also allow specific atmospheric conditions to be 
modeled, a feature not found in the AERIS model, MOEE*s Toxic Model directly 
simulates atmospheric dispersion through molecular and turbulent diffusivity while 
AERIS does not. Thus air concentrations over receptors not inomediately ^ove the 
source can also be simulated by Ae MOEE model, but not by .AERIS. 

5- The MOEE To,xic Model employs a novel inte^ated approach that would allow 'the 
concenttation in the first grid under the air medium (inside the groind) to be solved 
for, without making any prior assumption- In the AERIS model, this is done in a 
multi-step procedure by assuming ttm ambient concentration to be zero as compared to 
the concentration in the landfill. 

In addition to the above advantages, the MOEE's Toxic Model also has the ability to treat 
different source types like particulate suspension, aqueous volatilizations from an open space, 
and stack emissions. It can also model for specific meteorological conditions. Based on 
these considerations, the MOEE Toxic Model is a more flexible md exact tool for estimating 
toxic fluxes for the present appMcation. 
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MODEL mPUT: 

The list of chemicals that are modelled in tMs study are those that are in both the Materials 
Management Policy, the revised Soil Clean-up/Deconamissioiiing Policy and in the Air 
Qu^ty Criteria list. The entire list of organic chemicals in the Materials Management Policy, 
together with the pertinent physical and chemical information that are available for this 
modelling effort is given in Table Al. The chemicals that are conunon to both the two 
policies and the Air Quality Criteria are indicated in the sixtih column by the species number 
according to the position of the species on the Air Quality Criteria list. 

Hie horizontal grid system is set up in such a way that 100 m of receptor, represented by 10 , 
horizontal grids, is downwind of the source area wMch is also represented by 10 equal size 
segments. The vertical grid has 200 expanding grid cells between the ground and 10 m 
height (taken to be the top of the surface layer). An expansion factor of 1.05 is used giving a 
very fine spatial resolution to the grid close to the pound, TMs is sufficient to resolve the 
sharp concentration gradient near the ground. A number of situations representing a number 
of source dimensions and characteristics have been modeEed. Two representative cases are 
presented for each of tiie two scenarios. Sample input files and the detailed results are given 
in Tables Al to A4 and Tables B! to B4 for the two cases respectively. 



MODEL RESULTS: * 

Without Soil Resistence 

Table 1 represents the highest species concentrations m so:il th,ai: woMd stOl produce an, 
ambient conoenfration complying with the MO^^ .Ambient Aii' Quality Criteria at four' 
heights above ground (0.5, 1.0, 1.5, 2.0 m as indicated in the second column). The model is 
run for a pure Hquid pool. If the model prediction for anbient air concentration for a given 
chemical species indicates that the maximum at any height above ground exceeds the Air 
Quality Criteria value, then a proration, based on the assumption that the relationship between 
the source mole fraction of the species that can exist in the liquid pool witiiout exceeding the 
Mnbient air concentration is set out in the air qudity standard. The other component in the 
Equid pool is assumed to be water. 

TMs maximum mass fraction is then used to cdculate the maximum mass fraction of the 
species in soil (last four columns for two source sizes and for comparison with the 1/2 hour 
and 24 hour standard) by assuming an average bulk soil density of 1.3 g/cc. For the 
preceeding comparison of the modeUed values with the standard, it is assumed that the 
meteorological conditions (i.e. wind speed, wind direction and stability) producing the 
modelled concentrations persist for the duration specified in the Air Quality Criteria, Thus 
the comparison with the 24 hour air quality standard is conservative. 
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With Soa Resistance 

The runs for the case with soil resistance (Table 2) were made by assumiiig that the chemical 
species of interest is in a solution with water as a solvent. It is further assumed that the 
species makes up 50 percent of the solutioo by weight. However, in most cases, this 
assumptioE would give a concentration in solution that is much higher than the actual 
solubility of the species ii water. To prevent the modeUer from generatiEg and using 
concentration estimates based on unreaMstically high mass fractions, a check is placed in tiie 
programme that resets the mass fraction to the maximum allowed, based on the given 
solubility values for the species in water, if the input mass fraction violates the solubility 
limit. The propamme user wiU then be notified of tMs change. 

If no water solubility limit for a species is given, the initial assumed mass fraction of 0.5 is 
used to generate the ambient concentration. If this Mnbient concentration exceeds the 
Ambient Air Quality Criteria (AAQC), a back calculation based on a linear relationship 
between ambient concentration and aqueous mole fraction (as in the no soil resistance case - 
above) will be employed to derive the maximum fraction in the solution. 

The model is only run for species with available Henry- s Law constants. SolEbility values of 
all these species are also available. The assumed initial mass fraction of 0.5 for these species 
is higher than the solubEity values of all the species. Thus the mass fractions are set to what 
is .allowed by the solubility,. Applying these values to the model indicate 'that most of these 
re^istic species concentrations in solution would produce ambient concentration exceeding the 
AAQCs for many of the situations simulated in this report. For modelling coEceEtrations that 
do not exceed the AAQC values, the majdmum mass fraction if flagged .as "N/A". 
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MOEE SOm-.AM TO'XIC MODEL TABLES 
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TABLE 1. 



CmMlCALS 



Toluiene 



Et.hy.ll3'€|izent 



Styren,® 



Mapthalena 



Chlorome thane 



Broatsastiiane 



Carbon tetraehloirlde 



1 , 2 -Dicbl-ox'OAitb.aiie 



1, l-Dicliloro«thyl«ne 



Tr i ch 1 or o ethyl ene 



1 , 2 -Bichloropropane 



Tetrachloroethylene 



Chi Qrobenzraie 



1,, 2-Dic:hlorQ'ben2an,e 



'Maximum, allowable soil eoncentrations for surface soils 



SOroCE_DIlCENSION CM) =10 

ROTOIWESS OVMR_SO'raCl_(M:] bO'.OSO' 

f'RlCTIOM VELOCITY (M/S) =0.W0 



X 10 _ _ SOtlRCE DIMENSIQW !M) 
lOUGWESS OVER SOUlC'l (M) « O.IO'O 
PRICTIOM WLOCITf (M/S) = . lO'O 



Mrs*** 

(Ml 



2.3 

1,S 
1.0 

o.s 
a.o 

l.S 
1..0 

o.s 

2.0 

1.5 
1.0 
0.5 

2.0 
1.5 
1.0 
0.5 

2,0 

1.5 
1.0 
O.S 

2.0 

l.S 
1.0 
0.5 

2.D 
1.5 
1.0 
0.5 

2.0 
1.5 
1.0 
0,5 

2.0 
1.5 
1.0 
O.S 

2.0 
1.5 
1.0 
0.5 

2.0 
1.5 
l.D 
0.5 

2.0 

1.5 
1.0 
0.5 

2.0 
l.S 
1.0 
0.5 

2.0 
1.5 
1.0 
0.5 



1/2 HR* 
SOIL 

CCNC(ppiraTi) ' 

0.356E-a4 
0.214S-04 
0.116E-r04 
0. 5323+03 

0.190E+05 

O.llSE-^05 
0.628E+04 

0.288^+04 

0.259F-'M 
0.155EfO4 
0.846E+03 
0.3 87E+03 

; .l»8E+05 
. 932£-t-04 
0.521Ef04 

0.238E+04 

.654Et03 

0.3 9aE+C3 
0.212E+03 
0.972E+02 

0-4iOE+0'i 

-0.257E+03 

0,140E-h03 

0.640Et-03 

0.357E+04 
Q.214E4-04 
0.117E+04 
C.534E+03 

0.321E+04 
0.193E+04 
0.105E+04 
n.479E-i-03 

0.541E+O1 
C.323E+01 
0.17GE1-01 
0.8O4E+OO 

0.527E+0S 
C.i23E+05 

0.178E+OS 
C.823E+04 

0.226E+04 
0.135E+04 
0.736E^-04 
0.337E+03 

0.2S5E+05 
0.154E+OS 
0.846E+-04 
0.389E+04 

0.167E+O5 
C.lOOE+05 
0.549E+04 
0.252E1-04 

0.53aE-06 
0.422E*06 
0.291E-*-06 
0.160E+06 



24 HK* 

SOIL 

C'CMCfpipnoi}*'* 

0.35S1+04 
0.214E+04 
0.1i€B+04 
0.532E+03 

-O.S9'9E+01 
-Q.99'9E+01 
-0.9iSE+01 
-0.99'SE+Ol 

0'.2i9E+04 
0I.15SB+04 
0.1461+03 
0'. 3871+03 

0'. 9921+04 
0.598E+04 
0'.326E+04 
0'.14fl+04 

0'. 2291+03 
0.137E+03 
OI.741E+02 
Oi.340iE+02 

0.145E+03 
Oi. 8681+02 
0'.471E+02 
01.-2161+02 

O.llSl+04 
0.71SE+03 
Q|.38:9E+03 
0.1781+03 

0.107E+04 

'OI.643E+03 

0.34iE+03 

0.160E+03 

0,.270E+01 
0.1i2E+01 
0.8781+00 
0.402E+00 

0.180E+05 
Q.lOfB+05 
0,5941+04 
0.273E+04 

0.226E+04 
0.1351+04 
0.736E+03 
0.337E+03 

0.,104E+05 
0. 6241+04 
0.3 401+04 
0.1561+04 

0.999E+01 
O.ii9E+01 
O.i9il+01 
0.99S1+01 

-0.99§1+01 
-0,9f-9E+01 
-0.9f9E+01 
-0'.9i9E+01 



1/2 HE* 

SOIL 
CCllClppnBi}' 

0.3811+03 
0. 2781+03 
0.2121+03 
0.169E+03 

D.2O8E+04 
O.15OE+04 
0.114E+04 
0.915E+0'3 

0.280E+03 
0-202E+03 
0.1541^03 
0.123E+03 

C.172E+04 
0. J24E-04 
946E+03 
0-756E-^03 

0.709E+02 
0.152E+02 
C.390E+C2 

G.314E+C2 

C.a65E+02 
0.336E+C2 
C.256E+02 

C.2Q5E+C2 

G.387E+C3 
0.279E+03 
0.212E+03 
0.170E+03 

C.343E+03 
C.251E+03 
O.iglE+03 
C.l'i-^R+0'! 

0.5a4E+00 
0.421E+00 
C.321E+00 
C.257E+00 

0.599E^04 
0-432E+04 
0.330E+04 
0.264E+04 



.244E+03 
.176E+03 
.134E+03 
. 107E+03 

.282E+04 
.2 84E-t04 
.155E+0'1 
.124E+04 

.1S22:*04 
.132E+04 
.1002+04 
,301S+03 



0.:22E+06 

u . !313E-h05 
0.742E*05 
573E+05 



100 jc 100 



24 HR* 
SOIL 
CCKC{pp£r!m) * 

Q.385E+C3 
0,278F+03 
0.212E403 
0.169E+03 

-0.999E+01 
-0.999E+01 
~0.999E+01 
-0. 999E+C1 

0.2B0E+03 
O.202E+O3 
0.154E+03 
0.123E-03 

-0.103S+04 

0.777E-03 
0.592E+03 
0.472E+03 

0.24eE-t02 
0.179E*02 
0.137E-^02 
O.llOE-02 

0.157E*02 
0.113E-^02 
0.863E+01 
0.692E+01 

C.123E-03 
0.930E-r02 
0.70BE+02 
0.567E+02 

0.116E+03 
O.S37E-r02 
0.638E-^02 
0.S1 lE+OS 

0.292E+00 
0.211E+00 
,160E+0j 
0.12BE+00 

0.196Et04 

0.143E+04 

0-1G9E+04 

-0.e72E*03 

0.244E+03 

o.neE+os 

0.134E+03 
0.1C7E+03 

0.113E+04 
0.315E+03 
0.621E+03 
0.497E+C3 

-0.999E+01 
-0.999E+01 
-C.999E+01 

-c-sggE+oi 

-0.999E+01 
-C.999E+01 
-C.999E+01 
-0.999E+01 



miLi 2.. 



1/2 HE and 24 HE, refer cO' the ave-raging timt-' of th* air qua,lity standard used in the assessment 

ppmBi is piarts per million by niass in the sail 

ICTS are hedghtts above grO'Und at whicn ::he ass«,s,sio.ent vmm made (i.e. cc irieeting the Air Quality 

Criteria) 

-0.999E+01 indicates that no standa,rd ejcists for the species under consideration 

ItoeiBftHn allowable soil cQiicentrationi for buried contaminated ,soil 



lAMD F,ILL 
lOOM X lO'QM 
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folume 



Styr'eii;e 



Mapthalena 



1 , 2 -DiehlQirosthana 



1,, 2-Dichlaropropaiie 



Chi orQ'ben,z en e 



1 , 2-Dich.lQrob««,28ne 



WIS*** 


1/2 m* 

SOIL 

CCNC(ppHiii)'** 


24 HR* 

SOIL 

CCNC (ppiran) ** 


1/2 IR* 

SOIL 

CCNCtppBm)** 


24 HR* 

SOIL 


2.0 
1.5 
1.0 

o.s 


0.1171+02 

0.873.1+01 
0.6681+01 
O.Slfl+01 


C.117E-02 
0.873E-01 
0.668E-^01 
a.S19E+01 


N/A 

0.2S81+03 
0.1451+03 
0.7241+02 


N/A 

0,:258E+03 
0'.145E+03 
0.724E+02 


2.C 

1.5 
1.0 

C.5 


0.1901+02 
. 1421+02 
0„10il+02 

0.8471+01 


0.190E+02 

0.142E+02 
0.109E+02 
0.847E+01 


0.7121+03 
0.4341+03 
0.2441+03 
0.1221+03 


0.712E+03 
0,434E*03 
0.244E+03 
0.122B+03 


2.0 
1.5 
1.0 

0.5 


0.3161+01 
0,2371+01 
0,1811+01 
01,1411*01 


0.198E+01 
0.148E+01 

0.113E+01 
0.a79E+00 


N/A 
M/A 
N/A 
0'. 2 151+0 2 


N/A 
N/A 
0.269E+C2 

0.122E+a3 


2.0 r 

l.S 
1,0 

0,5 


N/A 

N/A 
M/A 


N/A 
K/A 
N/A 
N/A 


N/A 

N/A 
N/A 
N/A 


N/A 
N/A 
N/A 
N/A 


2-0 

i."6 

0.5 


0.324E+02 
0.243E+02 
0.186E+02 
0.144E+0'2 


0.324E+02 
0,243E+02 
O.186E+02 
0.144E+02 


O.lllE+04 
0.67 5E+03 
0.380E+0'3 
O.liOE+03 


0.111Et:4 
0.675E+03 
0.380E+03 
0.190E-G3 


2.0 
1.5 
1,0 

o.i 


0.2ilE+02 
0.21S1+02 
0.1671+02 
0.130E+0'2 


-□.999E*01 
-0.999E-O1 
-a.999E*01 
-0.S99E+O1 


. N/A 
N/A 

0.3 §71+03 
. 1841+03 


-0.599E+01 
-0.999S-C1 
-0.99SE*C1 
-0.999E-01 


2 . i 

1.5 


M/A 
N/A 

N/A 


-Q.999E■^01 
-0.999E+01 
-0.999E+01 
-0.999E+01 


N/A 

N/A 
N/A 
N/A 


-0.999E+01 
-0,999E+01 
-Q.999E+01 
-0.999E+Q1 



Criteria 1' 



1/2 BR and 24 HR refer to the averaging t,ime of the air guality st:an'dar'd used in, the 

,ass in the s ' " 



is parts per liiillion 
keigh 



Lghts 



soil 
at which the ass 



tO' maatisEig the AIR Quality 



-0..9iiil+01 indicates t:ha;C no standard exists for the species ■under cons idarat ion, 

N/A indi,cates that the ■nass fraction permitted by the solubility of the species in water would not 
produce an ,anibi'eii,t epneentration .above the ,standard in the Air Quality Criterion, list. 
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Table Al. 



ftP'"£ -Physical and chemical data to ■irin OiO's Toxic Model. The species are based on the Material Poli'Cy List 

R D;aB.aOE-6) mmmX'g SOtUBILITY 




POLYCYCLIC AROMATICS 




S-Nltro aceaaphthene 
Aeeaapitbylene 



2, 4-Dini'Crp:pIi«nol 



M-er«sol 

O-cresol 

P-eresol 

2 , 4 -Diii«thylpfa«Ml 

4-Nitropheiiol 

4 -C'Moro-3-inethylpheijel 

2 -Chlorophenol 

4 , iS-Dinitro-o-cresol 

2 , 6-€ich.liB>r©phenol 

2 , 4-Dicllloropheln,ol 

2.3, 4-TriehiOiropli«iiol 



■VI'_P 
(Pa) 



CH_NO 



71-43-2 


Cf-M6 ■* 


78.11 


12221.20 


21. 


106.44 


8.4617 


,5.,5S0E*0i3 


1 . 8001+03 


108-88-3 


C7.M8. 


94.14 


4570.62 


291 


88 . 32 


7 . 6840 


6.666E+03 


S.150E+-02 






0.00 


0.00 


309 


0.00 


-9.9999 


-9 , 999:E+a'0 


-9.999E+0-0' 


95-47-6 


C3.M10 


106.17 


1163.99 


M/A 


Tt.31 


7.1152 


-9,999E+00 


-9.999E+0-0 


108-38-3 


C3,.M10 


106.17 


1423.99 


M/Jk 


78.31 


7.1152 


-9.9991+0'0 


-9.f99E+00 


1016-42-3 


c3..^ao 


106.17 


1510.65 


M/A 


78.31 


7.1152' 


-9,iitl+00 


-9.999E+00 


100-41-4 


C3..M10 


106.17 


1599.98 


lit 


78.31 


7.1152 


-9,9991*00 


-9.999E+00 


100-42-5 


C3.KI 


1.04 ...15 


1266.65 


27.6 


•• 71.-83 


7.2135 


8,2901,04 


3.5QSE+Q3 


J2-20-3 


CIO. Hi 


128.17 


IS . 67 


213 


64.87 


6.4S88 


0.4601+03 


-9.§i99E*00 


iO-l2-0 


Cll.MlO' 


142.20 


-9999'9'9-00 


M/A 


58.47 


6.0966 


' -f.999E*00 


-f .i99E+00 


91-57-6 


Cll.MlO 


142.20 


-999999.00 


H/A 


58.47 . 


6.0966 


-9.999E+00 


-9.999E+00 


120-12-7 


CW.MIO 


178,23 


-919999,00 


H/A 


46.65 


5.4144 


-9.9f9E*00 


-g.999E*00 


35-01-8 


C14 .MIO 


178.23 


-999999.00 


H/A 


46.65 


5 . 4144 • 


-9.9991*00 


-9.999E*00 


56-SS-3 


C17.M13 


217.29 


-999999.00 


N/A 


38.26 


4,3666 


-9.999E:+D0 


.g.9f9l:+00 


218-01-9 


Cie.M12 


228,29 


-999999,00 


N/A 


36.42 


4.7469 


-9.999E.+Q0 


-9.9991*00 


129-00-0 


Cll.MlQ 


142.20 


-999999 , 0'O 


N/A 


5.8.47 


4.09 66 


-9.999E4-00 


~9 .999.E+00 


206 -44-0 


C 16, MIO 


202.26 


-999999.00 


N/A 


41,11 


5,0670 


-9.9'99E+00 


-9.f-99E+00 




0,22.10.4 


278.35 


-9:99999.0-0 


M/A 


29 . 87 


4.2728 


-9.999E+00 


-9.999E+00 


50-32-S 


e20.Ml,2 


2S2.31 


-§99999. 0-0 


23 


32.95 


4.5049 


-9.99914-00 


-9.f.9'9E+00 


20S-99-2 


C20.M12 


252.31 


-999999. 0'O 


N/A 


32.95 


^4.5049 


-9.999E4-00 


^-9.999.1*00 


207-08-9 


C20.II12 


252.31 


-999999. OB 


H/A 


32.91 


4.5049 


-9,999.E+-00 


-9.999E+'0O 


193-39-5 


C23 .1114 


288.35 


-999999. 0« 


N/A 


28,83 


4.1808 


-9. §991*00 


-9.99fB+#0 


131-24-2 


C24 .M14 


302.38 


-ffS9§9.0'0 


N/A 


27.50 


4.0917 


-9 . f f 9E+0i0' 


-9.999E+0-0 


7f-i2-S 


CIO' .Ml 6 


135.24 


-999999.00 


N/A 


81.02 


6.1841 


-9 . 9991+'00' 


-9.999E+a« 


90-13-1 


cM.mo.ct 


213 69 


-999999.00 


M/A 


38.91 


5.1671 


-9 . 999E+0iO 


-9.9981+0« 


91-58-7 


C19.37.CL 


270.72 


-999999.00 


M/A 


30.71 


4.5318 


-9,9f9E+0>0 


-9.99fE*'0O 


8i-73-7 


C13.M9 


165.21 


-999999,00 


M/A 


50.32 


5.6409 


-9,9991*0-0 


-9.999E+0€ 


120-72-9 




COO 


0.00 


H/A 


0.00 


-9.9999 


-9.999E+0-0 


-9. 9991+00 


198-55-0 


C20.M12 


-287.77 


-999999.00 


H/A 


28.89 


4.4762 


-9,9§fE+Q-0 


-9.999E+00 


83-32-9 


C12.M10 


154.21 


-939999.00 


1/A 


53.91 


5.3420 


-9.9991+00 


-9.999B+0« 


602-87-9 


Ca2.MS,,M,Q2 


199.21 


-999999.00 


H/A 


41,73 


5.5669 


-9.999E+00 


-9.9S9E+Q0 


208-96-8 




D.OO 


0,00 


B/A 


D.OO 


-9.9999 


-9.9991+00 


-9.999E+00 


31-28-5 


Ci.H4,M2.05 


184.11 


-999999.00 


M/A 


45.16 


S.90'80 


-9.999B+00 


-9.9991+00 


108-95-2 


C6.M6.0 


#*.1,1 


-999999.00 


236 


88,34 


8.0962 


-9.999E+00 


-9.9991*00 


108-39-4 


C7,M8.0 


108.14 


-999999.00 


H'/A 


76,88 


7.4326 


-9.999E+00 


-9,9991*00 


95-48-7 


C7.M8.0 


108.14 


-999999.S'0 


N7A 


76.68 


7,4326 


-9.999E+00 


-9.999E+00 


106-44-5 


C7.M8.0 


108,14 


-999999.00 


N/A 


76.88 


7.4326 


-9.9991*00 


-9.999E+00 


lOS-67-9 


C9.M12.0 


136.19 


-999999 , m 


N/A 


61.05 


6.4737 


-9.9991*00 


-9.999E+00 


100-02-7 


C6.M5.M.03 


174.56 


-999999 . m 


N/A 


47.83 


7.2627 


-9,9991+00 


-9.999E+00 


5i-50-7 


'e7.H7.CL.O 


142. S8 


-99§9if ,0-0 


N/A 


58.31 


6.8670 


-9,9991+00 


-9,9991+00 


95-57-8 


C6.H5,CL.O 


128. 5fi 


423.33 


N/A 


64.67 


7.3762 


-9.9991+00 


-9 .9991+00 


534-52-1 


C6,16.M2.05 


186.12 


-9§99f9.00 


N/A 


O.O'O 


6.3220 


-9.999E+-00 


-9,9991+00 


B7-SS-0 


C6,M4.C12.0 


163.00 


-999999.00 


N/A 


51,01 


6.3519 


-9.999.E+00 


-9.9991+00 


120-83-2 


C6.M4.CL2.0 


163. Q'O 


-999999.00 


N/A 


51 , 01 


6.3519 


-9.999E+O0 


-9.9991*00 


15950-66-0 


C6.M3.CI.3.0 


197,45 


-999999.00 


N/A 


42.11 


6 .4401 


-9,9S9.E+Q-0 


-9.999E+00 



Version 1.0 



Appendix B.2 (61) 



2,3,5 -Ttiehlojfoplieiiol 
2,4, s-TffiebloKoffceBol 
2,4, 6-TrlcU.sropteiiO'l 

2.3,4, 



Lorophenol 

2, i. 5, i-Tetrachlorophea 
teatachloropheool 

HALOOSIATED' .ALIWATICS 

ChloroBietbanB 
.BrQBemetbaiia 
Dichi oirome thane 
'Trihalome thanes 
TricliloroinethaBe 
DibromochloroBiethane 
'T^ ibromoine than;© 
Carbon tetrachlorida 
1 , l-Dichloroethane 
1 , 2-Dichloroathaine 
1,1,, 2-Trtchloroethaii« 

ChloToethylane 

1 , i-Dichloro«tlqrl'eiie 

TricfaloroetinYlezffi' 
1,2- 



,o»oe't.h^le 



Diehlc "' 



loroprapylsJ'* 
1 , 2 -Dichloropropyleu 
'TffltracU,oro««tyl«ae 



DieMc 



loroprojpylene 
'SrieM.,orofluoroB«fehnae 
HM,OGH4ATED CYCLICS 

Cblorobmaxmoe 

1 , 2 -DicM,arebeaz'ene 

l,3-Diclil,oi 

1,,4-Dicblc 

Total dichd/c 

PISTICIDES 

Aldrin 

M4ciii*dieldrla 

Carbaryl 

ChloTdane 

DDT+metabolites 

2.4-D 

Diaiioon 

Oieldrin 
Beptachor+hept epoxida 



933-78-8 
fS-95-4 
88-06-2 
4901-51-3 

58-90-2 

935-95-5 
87-86-5 

74-87-3 
74-83-f 



124-4S-1 

56-23-S 

75-34-3 

107-06-2 

79-00-5 

79-34-5 

75-01-4 
75-35-4 
79-01-i 

156-60-5 

100€1-01-S 

78-87-S 

127-18-4 

10061-02-6 

75-61-4 

lOS-90-7 

95-30-1 

541-73-1 

106-46-7 



Mettosjychl.or 

Version 1.0 



e6.M3,CL3.0 
C6. 13.0.3.0 
C6.B3.CL3.0 
C6.H2.CM.0 

C6,M2.CL4.,0 

Cfi.Ma.CM.O 

C6.M.CL5.0 

C.II3.CL 
C.M3.32 



CK.CliS 

C.M.322..C1, 

CM. 323 

C.CL4 

C2.M4.CL2; 

C2.M.CL2 

C2,S3.CL3 

C2.K2,CL4 

C2.H3.CL 

C2.K2,CL2 
C2.M.CL3 
C2.M4.32:2 
C2,K2.CL2 

C2.IK2,CL2 

C3 . M6 .CL2 
C2.CL4 

C3,H4.C1,2 

C .CL3 ,F 

Cfi.MS.CL 
C6,MS.CL2 
C6.MS.CL2 
C6,.M:S.CL2 



Ca2.M8.CL6 

C2.M:ll,M..0a 
C10.M6.CL8 

C8.M6.CL2.03 
C12.|21,.M2. 

C12.M8.CL6.0 
C12:.M8.C16,Q 

C6.M6..Cl,6 
CIS.HIS.CLS 



197.45 
197.45 
197.45 
231.89 

231.89 

231.8S 

268.34 

50.49 
94,94 

0.00 

0.00 

119.38 

208.28 

252,73 

153 . 82 

98.96 

98.96 

133.40 

167,85 

i2 . 50 

96.50 

9 €.94 

131.39 

1S7.1S 

96.94 

96.94 

112.99 
110.97 

1.SS.83 

137.37 
112.56 
148.01 
148,01 
0.00 

364 .91 

O.O'O 
201.22 
40f ,78 

0,0.0 
221.04 
304.35 

3S0.91 
380.91 
0.00 
2iQ.83 
345.. 65 



-999999 


00 


mm 


-999999 


00 


N/A 


-999999 


00 


N,/A 


-999999 


00 


N/A 


-999999 


00 


N7A 


-999999 


00 


N/A 


-999999 


00 


234 


235208 


00 


191 


73651 


20 


190 





00' 


B/A 





00 


B/A 


7250.59 


8/A 


-999999 


00 


S/A 


182 


66 


H/A 


4061 


29 


54 


8418 


58 


M/6 


2975 


97 


12:5 


750 


m 


M/A 


184 


00 


M/A 


-999999 


,00 


30S 


103331 


00 


306. 


12261 


.20 


2f€ 


2SS9 


97 


H/A 


44971 


,50 


M/A 


289S5 


,70 


M/A 


8562 


58 


256 


3098 


64 


23,5 


-999999 


,00 


«/A 


114447 


,00 


147 


2029 


31 


211 


265 


33 


86 


410 


m 


B/A 


146 


67 


B/A 





00 


M/A 


-999999 


00 


B/A 





00 


B/A 


-999999 


00 


B/A 


-999999 


00 


M/A 





00 


B/A 


-999999 


00 


N7A 


-999999 


00 


N/A 


-999999 


00 


mm 


-999999 


00 


K/A 





00 


N,/,A 


-999999 


00 


173 


-999999 


00 


18S 



42 . 11 
42.11 
42 . 11 

35.15 

35.85 



i.4401 
6.4401 
6.4401 
6.102Q 

6.1020 






00 


6 


1020 


30 


98 


5 


3139 


164 


67 


13 


3766 


87 


57 


10 


2344 





00 


-9 


9999 





00 


-9 


1999 


69 


64 


9 


3770 


39 


92 


7 


6786 


32 


to 


7 


4289 


S4 


05 


8 


4267 


84 


01 


9 


4192 


84 


01 


9 


4192 


62 


32 


e 


4199 


49 


53 


7 


7056 


133 


02 


11 


1604 


86 


16 


9 


6439 


85 


76 


8 


3502 


63 


28 


7 


30.85 


44 


26 


9 


0859 



85.76 



0.00 



9.163.89 



85.76 


3 . 5902 


73.58 


8.09S6 


74.92 


3.6Q«3 



7.9,959 



6© 


.52 


7 


4668 


84 


01 


7 


1533 


56 


17 


6 


975S 


56 


.17 


6 


9756 





00 


-9 


9999 


22 


.78 


4 


5775 





OOi 


-9 


9999 


41 


32 


S 


52 01 


20 


29 


4 


5456 





SO 


-9 


9999 


37 


€1 


5 


9362 


27 


32 


4 


2162 


21 


83 


4 


534 6 


21 


83 


4 


5346 





00 


-9 


9999 


28 


59 


5 


5048 





00 


4 


4512 



-9.999E+00 
-.9.§99E*0O 
-9.999E+00 
-9 . 999E*00 

-9.999E+00 

-9.9991*00 
-9.9991+00 

-9 . 9991*00 
-9.999E*00 
-9.9991*00 
-9.9991*00 
-9. 9991+00 
-9 . 9991+00 
-9.9991+00 
-i , 9991+00 
-9.9991+00 
8.290E+04 
-9.999E+0Q 
-9.9991+00 

2.400E+03 
-9.99iE+0O 
-9.9991*00 
-9.9991+00 
-9.999E+00 

-9.9991+00 

2 . 800E+03 
-9.9991+00 
-9'.§99E*Q0 

-9.9991+00 

S . 6401+03 

3 , 7201+03 

-9,999E.*0O 

-9,.999E+00 

-9.999E+00 

-9.999E+00 
.9.9991+00 
-9.999E+00 
-9.999E+Q0 
-9.999E+00 
-9.9I99E+Q0 
-9.9991+00 

-f .9991+00 

-9.99'9E+00 

-t.t99.E.*00_ 

-9.999E+00 

-9.999E+00 



-9.999E+0-0 
-9.999E+00 
-9.999E+00 
-9.999E+00 

-9.f99E+00 

-9.9991+00 
-9.9991+00 

-9.999E+O0 
-9 . 9991+00 
-9.9991+00 
-9.9991+00 
-9.999E+-00 
-9.9991+00 
-9.9991+QO. 
-9.9991*00 
.9.999S.+00 
3.50SE+03 
-9.999E+O0 
-9. 9991*00 

-9,999E:*O0 

-9.999,1*00 
-9.9991*00 
-i.ff91»00 
-9.9'99E*Q0 

.9.999E»00 

2.900,1*03 
-f .t99B*O0 
-S.f99E»0Q 

-9.9991*00 

4 . 380,E+02 

1,4051+02 

-.9.999E+D0 

-9.g'99.E*00 

-9.99-9iE*0Q 

-9 ,ff91»00 
-9.:99§l+00 
-9.999E+00 
-9.9991*00 
-9.999B+00 
-.9.§99E+00 
-9. 9991+00 

-9.999.1*00 
-9.f99E*00 

.9.9991+00 
-9.999E+00 
-9.9991+00 
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Mettyl paLratfcioEi 
MitrilO'triaeetle acid 

Farathion 

Silvex 



PCB 



unavailable 



C3.310.M.05.tS 


291.26 


_g J 9959. 00 


S/A 


31.5S 


4.9275 


-9 


.9991+00 


-9.9991+00 




0.06 


0.00 


218 


0.00 


-9.9fft 


-9 


.999E+00 


-9.9991*00 


C10'..H14.H.OS.PS 


2:51.26 


-999'999.00 


H/A 


2S . 54 


4 . 5670 


-§ 


.9991*00 


-9 .999E+00 


C9.M1.CL3.03 


269.51 


799.99 


M/A 


30.85 


5.4221 


-9 


.999E+00 


-9.9991*00 


cia.Mio.cie 


413.81 


-999999.99 


N/A 


2:0i.0'3 


4.4932 


-9 


.9991*00 


-§.9991+00 




0.00 


0.00 


H/A 


0.00 


-9.9999 


-9 


.999i*D0 


-f .99fl:#0Q 




0.00 


0.00 


M/A 


0.00 


-3.9999 


-9 


.999E*00 


-9.9991*00 
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Table A2 . Input file tO' specify the vertical grid setup and 

meteorological info,rmation for rurming the OME's Toxic Model 



OOIO'.O'OOOO 
0010. 00000 

0100.00000 

0110.00000 

00200 

00000 

00010 

00010 

0001,05000 

0010.. 00000 

-0.000E=01 

00.0001+00 

01.470E-05 

00,100E+25 

OO.lOOE+25 

0O.000E=OO 

00.1001-00 

+0.100E-01 

0000.35000 

00002 

0300.00000 

0001.20000 

1007.00000 

0009.81000 

0600.00000 

1000.00000 



ZSRF "stop O'F surface REGION (M) 
ZSl =BOTTOM, O'F AERIAL SOURCl (M) 
ZS2 =TOP OF AERIAL SOURCE (M) 

ZTOP =TOP OF SOLUTION DOMAIN (M) 

NZCVl =# OF C.V. IN SURFACE REGION 

NZCV2 =# OF C.V, BETWEIN SURFACE REGION AND SOURCl 

NZCV3 =# OF C.V. IN AERIAL: SOURCE 
NZCV4 =# OF C.V. .ABOVE AERIAL SOURCE 
Rl = SURFACE LAYER GRID EXPANSION FACTOR (>10) 
'ZREF =REFERENC3 ELEVATION FOR PROPERTIES (M) 
WSREF =REFERH^CE SETTLING VELOCITY {M:/S) 
'VDREF -REFERENCE DEPOSITION VELOCITY (M/S) 
DAIR =MDLECULAR DIFFUSIVITY OF AIR {M2/S) 
TAUC =TIMESCALE OF CHEMICAL COiNVERSION 
TAUW =TIMESCALE OF WET RM[0VAL 

CIRIF =REFERSfCE CONCENTRATION LEVEL (KG/M**'^') 
USR -SHEAR VELOCITY FOR INITIAL ROUGH SURFACE (M/S), 
ZO^MAXZ =MAXIMDM SURFACE ROUGHNESS IN D0:MAIN (M:) 
VK =VON :KARMaN''S CONSTANT 
I STB =,1 NEUTRAL, 2 STABLE, 3 UNSTABLE 
TBAR = AVERAGE BOUNDARY LAYER TEMPERATURE (K) 
DEN =D'ENSITY OF AIR fKG/M**'3) 
CP ^SPECIFIC HEAT OF AIR (J/KG/K) 
G =G1AVITY {M/S**2) 
HO ^SURFACE HEAT FLUX (W/M**2) 

zi =i:nvi:rsion height (M) 
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Table A3. Input data file to^epecify the horizontal grid setup, 

boundary conditions and source information (evaporation from 
a liquid pool) for running the OMl's Toxic Model 



00001 

DOOO. 

0000. 

QIOO. 
0.200, 
00000 
00010 
00010 
00.20 
00.20 
00000 
00000 
00000 
01.00 
01.00 
03 . 03 



00000 
00000 
00000 
00000 



01-00 
0E:-00 



0E:+02 
QE+00 

OE+02 



MSEC =MMBER OF SECTIONS IN HORIZONTAL, DOMAIN 

XIN =START OF X DOMAIN SECTION (M) 

XSl = START OF GROUND' SOURCE (M) 

XS2 =END OF GEO'DND SOURCl (M) 

XOUT =1ND OF HORIZONTAL. SECTION (M) 

NX,GV1 =# OF C.V. BEFORE GRO'UND SOURCE 

NXCV2 =# OF C.V. OVER GRO'UND SOURCE 

NXCV3 =# OF C,.V. .AFTER GROUND SOURCE 

ZOREF =SU'RFACE ROUGIffiIE.SS OVER GROUND (M) 

ZOS.RC ^SURFACE ROUGHNESS OVER SOURCE (M) 

IBNDC =0 C=0, IBNDC=1 C*'VD=..., IBNDC=2 DC/DZ=0 

I SRC =0 CONCENTIATION, =1 FLUX, =2 STACK 

lEMM =EMISSION MECHANISM FLAG (SEE NOTES) 

.AREA SOURCE CROSS WIND DIMENSION 

.MASS FRACTION OF CHEMICAL 

TaiPERATURE OF LIQUID (K) 
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Table M. Input data file to specify the horizontal grid setup, 

boundary conditions and source information (emission from a 
landfill sita) for funning the OME's Toxic Model, 



00001 ■ 

0000.00000 

0000.00000 
0100.00000 
0200.00000 

00000 
00010 
00010 

OO.lOOE-00 
00.1001-00 
00002 

00000 
00002 

Ol.OOOE+02 
01.0001+00 
500E-00 
600E-00 
5001-00 
01.0001+01 
0.2980E+02 
03.0801+02 
07.7001+02 
03.000E+04 
01.0001+03 
00.500E-00 



00 
00 
00 



NSEC =,MJMBER OF SECTIONS IN HORIZONTAL D0MA,I:N 
XIN =START OF X DOMAIN SECTION (M) 
XSl =START OF GRDOND SOURCE (M) 

XS2 =1ND OF GRO'UND SOURCE (M) 

XOUT =^D OF HORIZONTAL SECTION (M:) 



NXCVl 
NXCV2 
NXCV3 



=# OF C,¥. BEFORl GROOND' SOURCE 

=# OF C,¥. O^'VER GRO'DMD SOURCE 
=# OF C.V. AFTER GRO'UND' SOURCE 
ZOREF =SURFAC1 RO'TCHNESS OVER GROUND (M) 

ZOSRC ^SURFACE ROUGimESS OVER SOURCE (M) 

IBNDC =0 C=0, IBNDC=1 C*VD=.... IBNDC=2 DC/DZ=0 

ISRC =0 CONCENTRATION, =1 FLUX,, -2 STACK 

IEMM: = EMISSION BffiCHANISM FLAG (SIE NOTES) 

ASCD lAElA SOURCE CROSS WIND DIMENSION 

CT :sCAP THICKNESS (M) 

IP : TOTAL POROSITY OF SOIL 

EPS iSOIL CAP AIR FILLED POROSITY 

EPW : WASTE POROSITY 

WP : WASTE BED THICIQIESS (M.) 

TLF :LMID FILL TEMPERATURE (K) 

TLFF : FINAL :LANDFILL TQIPIRATURE (K) 

PLF : INITIAL BAROMETRIC PRESSURE IN LANDFILL (M€BG) 

PLFF_- FINAL BAROMETRIC PRESSURE IN LANDFILL (MfflG) 

DENLIQ' : DENSITY OF THE WASTE LIQUID (KG/M3) 

CI : WT' . FRACTION OF CONSTITUENT I IN THE ORG. WASTE 

LIQ . 
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Tables Bl and ■■B2 S'ummarize the runs that have been made fox the case' 

without soil resistance .and with soil resistance, respectively. 
Tables B3.1-18 and B4-1-10 present the extracted results for case 
without and with soil resistance simultations . The species are thO'Se 
that are common to the Material Management Policy, revised 
Decoinmissioning Policy and the Ambient Air Quality Criteria List and 
for which- pertinent physical and chemical data are available. 

The meaning of the column headings in Tables 13 and 14 are: 



1 .. chemicals 

2 . aq_:no 

3 . HTS ' (M) 

4. ■■ XP (M) 



MASS 

FIAC. MODEL 



MAX CONG, 



1/2 HE AQC 



chemical name used in the AAQC list. 

position of the species in the AAQC list. 

height in meters at which the modelling concentration 
is given, 

downwind location (from upwind edge of the source) at 

which the maximum concentration at a particular level 
occurs . 

mass fraction used in the model. In the ease with no 

resistance, a pure li'quid pool is assumed and the mass 
fraction is 1. In the case with soil resistance, the 
model would reset the mass fraction to that allowed by 

the solubility limit of the species in water if the 

initial mass fraction violates the solubility limit. 

maximum concentration anywhere in the domain, (the 
position indicated in column, 4 io ug/m^,. 

half -hour standard for the species according to the - 
AAQC {ug/m^} 



8. 1/2 HR SO'IL maximum concentration of the chemical in soil that 
CONG, would not produce an ambient concentration exceeding 
(PPMM) the AAQC standard in parts per million by mass, A 

bulk soil density of 1.3 g/m^ is assumed. 

9. 24 HR AQC same as 7 but for 24 hr. period. 

10. 24 HR SOIL same as 8 but for 24 hr. period. 
COWC. {PPM€')* 



* A mass proration is applied in converting from mass fraction in 
wa,ter (result of model) tO' mass fraction in soil. This implicitly 
assumes that the molecular weights of water .and soil are identical, 
otherwise a mole ratio should, be used. However, given the difficulty 
in determining ..the m.olecular weight O'f soil,, and the fact that soil 
can be moist with wate.r, it is believed, to be a justifiable assiimption 
leading to a small inaccuracy .as compared to other errors. 
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Table Bl. Summary of Runs made for the case with no soil 
resistance. 



Run No. 


Source Dimensions 


Roug'hne s s Lenght 
over Source (m) 


Friction 
Velocity (m/s) 


1 


lOi X 10 


0.05 


0.1 


2 


10' X 10 


0.10 


0.1 


3 


10 'x 10 


0,20 


0.1 


4 


10 X 10 


0.05 


0.2 


5 


10 X 10 


0.10 


0.2 


6 


10 X 10 


0.2 


0.2 


7 


50 X 50 ' 


' 0.05 ! 


. 1 


8 


50 X 50 


0.10 


0.1 


9 


50 X 50 


0.2 


. 1 


10 


'50 X 50 


0.05 


0.2 


11 


50 X 50 


0.10 


0.2 


12 


50 X 50 


0.20 


. 2 


13 


100 X 100 


0.05 


0.1 


14 


100 X 100 


0.10 


. 1 


15, 


100 X 100 


0.20 1 


. 1 


16 


100 X 100 


0.05 


. 2 


17 


100 X 100 


0,10 


0.2 


18 


100 X 100 


0.20 


. 2 
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Table B2 . S'uirmary of runs made for the case with, soil resistance. 



Run 
No. 


Source 
Dimeilsiion 


Waste Bed 
ThicHitwIss 


■ Cap 
Thickness 
(m) 


Porosity 
of Waste 


Porosity 
of Soil 


Baro^ 
(yes /no) | 


1 


100 X 100' 


10 


3 


, 5 


0,.5 


Y 


2 


100 X 100 


10 


1 


0.5 


0.3 


Y 


3 


100 X 100 


10 


1 


0.5 


0.5 


Y 


4 


100 X 100 


10 


1 


... 5 


.."5 


N 


5 


100 X 100 


10 


1 


0.5 


0.6 


Y 


6 


10 X 10 


1 


1 


. 5 


0.5 


Y 


7 


10 X 10 


1 


1 


0.,5 


0.5 


N 


8 


10 X 10 


1 


. 5 


. 5 


. 5 


Y 


9 


100 X 100 


10 


0-5 


0.5 


.. 5 


Y 


10 


100 X 100 


5 


1 


0.5 


0.5 


Y 
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Table :B3.1 



table without soil resistance. 



SOURCE DIlffiNSION {M} = 10 X 10 
ROUa^IIHESS OVER SOOTCl (M) - O.OiO 
FRICTION VELOCITY (M/S) = O'.IOO 



CHEMICALS 



AQ_,MO 



21 



loll 



EthylbenE€ 



Styrene 



Chloronethaiie 



Carbon 

t wt TACbX o.fide 



291 



119 



276 



213 



191 



190 



M 



l,2-Diefalor»tlian« 125 



1,1- 

DiehliQroethyl* 



30i6 



■Trichl©roethyl.8tte 256 



1,2- 25f 

DichlOfOpffopaiie 



Tetracloroethylene 235 



Chi orobenzene 



1.2- 
Dichlor©]biMiz-#ne 



211 



86 



HTS 


m !M) 


MASS FRAC. 


Max. CON 


...1/2 


HI.. . 


...24 


m... 


(M) 




MODBL 


i(UG/M3'|i 




















AQC 


SOIL C'CMC 


PQC 


SO'IL 












('IJG/M3 ) 


Ippinm 


(tIG/M3 ) 


CCHC 
Ippaoi) 


2.0 


45.0 





lOO'l+Ol 


0.504B+07 


-0.1001+04 


-0. §991+01 


-O.lOOE+04 


-0.9991+01 


1.5 


21.0 






0..S421+07 




-0,9991+01 




-0.9991+01 


1.0 


11. 






0.1511+08 




-0„tiW+01 




-0,9991+01 


0.5 


11. 






0. 3331+08 




-0.9991+01 




-0,9991+01 


2.0 


45.0 





1001+01 


0.225E+07 


0.200E+04 


0.356E+04 


0.200E+04 


0.3561+04 


1.5 


25.0 






0.3711+07 




0.214E+04 




0.2141+04 


l.O 


15.0 






0.1911+07 




0.116E+04 




0.1161+04 


0.5 


15.0 






O.lSll+08 




0.i'32E+0'3 




0.5321+03 


2.0' 


45.0 





100'E*01 


O.S'3SE+06 


0.4O0E'+O4 


0.1:9QE+O5 


-O.lOOE+04 


-0.9991+01 


1.5 


25.0 






0.156E+07 




O.llSE+05 




-0 . 9991+01 


1.0 


15.0 






0.2B7E+07 




0.S28E+O4 




-0 . 9911+01 


0.5 


15.0 






0.629E+07 




0.2811+04 




-0.9991+01 


2.0 


45.0 





lOO'E+Ol 


0.685E+06 


0,400E+03 


0.259E'+04 


■ 0.40"OE+03 


0.2591+04 


1.5 


25.0 






. 114E+07 




0.1511+04 




O.liiE+04 


1.0' 


15.0 






0.210'l+07 




0.8461+03 




. 1461+03 


0.5 


15.0 






0.4iO'l+07 




0.3871+03 




0.3171+03 


2.0' 


45.0 





lOOE+Ol 


0.1231+05 


0.3601+02 


0.1581+05 


0.2251+02 


0.9921+04 


l.i 


25.0 






0.20SE+05 




0.i52E+04 




0.5iiE+04 


l.Oi 


15.0 






0.377E+01 




0.5211'+04 




0.3261+04 


0.5 


15.0 






0.8251+09 




0.2381+04 




. I4f l+0'4 


2.0 


45.0 





1001+01 


0.65911+08 


0.20'01+05 


0,6541+03 


0,700E+'04 


0. 2291+03 


1.5 


2S.0 






, 1111+09 




D.390E'+03 




0.137E+03 


1.0' 


15.0 






0.204E+0'9 




0.2121+03 




0,7411+02 


0.5 


15.0 






. 444E+09 




0.9721+02 




0.34iE+02 


2.ei 


45.0 





1001+01 


..3771+01 


0.40'0E+0i4 


0,4301+03 


0.1311*04 


. 1451+03- 


1.5 


25.0 






0.63 11+08 




0.2571+03 




■ 0.1611+02 


l.Oi 


15.0 






Q . 1161+09 




. 1401+03 




Q. 4711+02 


0.5 


IS . 






0.2S4E+0:9 




0.640E'+02 




0.2161+02 


2.0'" 


45.0 





lOOE+01 


0.330iE+0'7 


0.180E'+'04 


0.357E+04 


0.600E+03 


0,11:91+04 


l.S 


25.0 






. i51E+0'7 




0.214E+04 




0.7151+03 


1,0 


15.0 






. 1011+08 




0,1171'+04 




0,3891'+03 


0.5 


IS.Q 






0.222E+08 




0.534E+03 




0.178E'*03 


2.0' 


45.0 





lOOE+Ol 


. 157E+0'7 


0.120E+04 . 


0.321E+04 


O.40OE+O3 


0,107E+04 


1.5 


25.0 






0.2'63E+07 




. 1931+04 




0.6431+03 


1.0 


15.0 






0.484E+07 




0.10S1'+04 




0.3491+03 


0.5 


15.0 






0.106E+O8 




0'.47'9E+03 




0.160E+03 


2.0 


45.0 





1001+01 


0.5341+08 


0.700E+02 


0.5411+01 


0.3501+02 


0. 2701+01 


1 . 5 


25.0 






0,8'93I'+O8 




0. 3231+01 




0.1621+01 


1.0 


15.0 






. l'64E+09 




0.1761+01 




0.8 7 81 '+00 


0.5 


11,0 






0.359E+QI9 




0.3Q4E+00 




0.4021+00 


2.0 


45.0 





1001+01 


0.'i31E+0'7 


0.8S0E+'05 


0.527E+0S 


0.2101+05 


0. 1801+05 


1.5 


25.0 






0.1051+08 




0. 3231+05 




0.1091+05 


1.0' 


15.0 






0.1941+08 




0.. 1781+05 




0. 5941+04 


0.5 


15.0 






0.424E+O8 




0.823E+04 




0.2731+04 


2.0 


45.0 





lOOE+Ol 


0.439E+07 


0.240E+04 


0.22'6E+04 


0.2401+04 


0.2261+04 


1,5 


25.0 






0.734E+07 




0.135E+04 




0.135E+04 


1.0 


IS.O 






. 135E+08 




0.736E'+03 




0.7361+03 


0.5 


15.0 






0.2951+08 




0.3371+03 




0.3371+03 


,2.0 


45.0 





1001+01 


. 184E+07 


0.100E+S5 


0. 2551+05 


0.4001+04 


0.104E'+05 


1.5 


25.0 






0.307E+07 




0. 1541+05 




0.6241+05 


1.0 


15.0 






0.5iSE+07 




.34iE+04 




0.3401+04 


0.5 


15,0 






0.1241+08 




0.. 3891+04 


■ 


0.1561+04 


2.0 


45.0 





lOOE+01 


. 1451+07 


0.4201'+0i4 


. 1671+05 


-0 . 1001+04 


-0.9991+01 


1.5 


25.0 






0.243E+07 




O.lOOE+05 




-'0 . 999E+01 


1.0 


15.0 






0.446E+07 




. 549E+04 




-0 . 9§9E+01 


0.5 


11.0 






0.976E+07 




0.252E+04 




-0. 9991+01 


2.0 


45.0 





1001+01 


0.13iE+06 


,0.370E+05 


0. 5381+06 


-0 . lOOE+04 


-0.999E+01 


1.5 


25.0 






0.2271+06 




0.4221+06 




-0.9991+01 


1.0 


15.0 






0.4131+06 




0.2911+06 




-0.9991+01 


0.5 


15.0 






0.9151+06 




. 1601+06 




-0.9991+01 
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Tafcle B3.2 



Svssmmty table without soli resistasce. 

SO'URCE DIMENSION (M) = 10 Jt 10 
lOUGtWESS 0^^, SO'DRCl (M) = O.IO'O^ 
faiCTIOM VELOCITY '(M/S) = . lO'O 



AQJO 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 



Ethylbenzane 



Styrena 



Na:ptljal,«ne 



Chloroitethane 3L9'1 



Bromoiiel'.hane 



Carbon 
tetraehloirids 



1,2-Dichloretitaiie 125 



1,1- 306 



TricU-oroethyleae 296 



l,3-!3icliloro^i9isaiie 2$'6 



TetracloToettoylene 23S 



Ch.loirobeiiizen,e 



1 „ 2 -DichlQirGibenzeiie 86 



HTS {M) 


» (M) 


MASS FHAC. 
HOEEL 


Ksx. cm 

IUG/H3) 


...1/2 


IK ... . 


...24 


m..,. 










AQC 


soil, OCNC 


PQC 


SOIL 










■flJG/113) 




(UG/as) 


tppnrai) 


2.0 


3S.0 


9.1O0E+01 


C.532E+C7 


~0.100E*04 


-0 995S-01 


-0.100E+04 


-0 999E+01 


a 5 


25.0 




0.i06E+Qg 




'0 999E+01 




-0,999E*01 


i.a 


15.0 




0.19"?E+0S 




■0.999E-^3L 




-0.999E+01 


0>5 


15 . 




0.372E+0g 




-0.99SE*0I 




-0 999E+01 


2 Q 


35.0 


0.100E*01 


C.2fl2E-07 


0.200E+04 


2e4£+C4 


0.200E+04 


0.2S4E+04 


1 5 


25.0 




0.4-45*07 




0.1S9E+04 




0.169E+04 


1.0 


15.0 




BTSE^C 




0.915E+0:i 




0.915Et03 


0.5 


IS . 




0.166E*OS 




Q.4B4E+03 




484E+C3 


2.0 


35.0 


0.1001*01 


C 117E+07 


0.40OE*O4 


0.:52E-t05 


-0 . lOOE+04 


-0.999E+ai 


1.5 


25. 




C.197E+C7 




9 -.IE* 04 




'0.999E+01 


1.0 


15.0 




365Ei-0^ 




0.434E+04 




-O.999E+01 


0.5 


15.0 




C.692E+C7 




0.2S2E+04 




-0.999E+01 


2.0 


35.0 


O.lDOE+01 


C 8S9E-0O 


0.«0'OE+03 


3.20''E+04 


0.400E*03 


0.2C7E+04 


1,JS 


25.0 




D.144E+C7 




3.123E+04 




0.123E+04 


j.ji 


15.0 




0.2t>7E-C7 




. 665E+03 




0.6S5E-03 


■iJ: 


15.0 




o-soeE-c? 




0.352E+03 




0.352E+D3 


2.Qi 


35.0 


. 100e:+01 


0.154E*C5 


0.3€0E+02 


D 126E+05 


0.225E+02 


0.793E+04 


l...,5 


25 . 




0.259E+05 




0.7';6E+04 




0.474E+04 


.i:,a 


IS.O 




0.479E+OS 




0.410E+04 




0.257S+04 


l*i 


15.0 




0.908E+05 




217E+04 




0.136E+04 


2.0 


35.0 


0.1001+01 


0.SC6E-I08 


0.20flE+0S 


0.522E+03 


0.7Q0E+04 


0.183E+03 


1.5 


25.0 




0.133E+O9 




D.310E+03 




C.109E+03 


1.0. 


15.0 




Q.2.'i6E + 09 




C.167E*03 




0.5S4E+02 


■a:.;S 


15.0 




0.4e7E+Oi( 




0.8B6E+02 




0.310E+02 


1.0 


35.0 


O . lOOE+01 


0.«J73E+08 


0.400E+04 


Q.343E+03 


0.1351+04 


C.116E+03 


1.5 


25.0 




795E+08 




0.204E*0.< 




689E*02 


1.0 


15.0 




147E+09 




O.llOE+03 




C.371E+02 


,:§,,,;§ 


IS.O 




Q.27gE+09 




0.583E+02 




0.197E+02 


ms 


35.0 


. lOOE+Ol 


0.414E'O7 


0.180E+04 


0.285E+04 


0.€0OB+Oi3 


C.953E+03 


i.ji 


25.0 




0.695E+07 




0.170E+04 


, 


D.567E+03 


LA 


15.0 




0.129E+OB 


'-' 


0.3L7E■^C3 




C.3Q6E+a3 


■n.:s 


IS.O 




a.2'i4E+08 




0.485E1-03 




0.162E+03 


2.0 


35.0 


O.lOOE+01 


Q.19 7E+07 


. 120E+Od 


0.257E^04 


O.40OE+0I3 


0.857E+03 


l.S 


25.0 




0.332S+0'' 




153E+04 




0.510E+O3 


4«;i 


15.0 




0.6152^07 




0.624E-'C3 




0.275E+03 


st«i 


15.0 




C.116E+-0S 




0.436E.03 




0.146E+C3 


2.0 


35,0 


O.lQOE+01 


a.670E+0e 


0. 7001+02 


431E+01 


0.350E+02 


0.216E+01 


1.5 


25.0 




o.iij£+og 




2S6E^C: 




12SE*01 


1.0 


15.0 




0.209E+09 




0.133E*C: 




0.691E+00 


0.5 


15.0 




C.394E+09 




732E-0Q 




0.466E+00 


2.0 


35. .0 


O.lOOE+01 


■'91F1-07 


0.8501+05 


<l25F+05 


O.28O'l+05 


K14E+C5 


l.S 


25.0 




C 133E+08 




253E*0S 




Q.864E+Q4 


1.0 


15.0 




0.2C9E+08 




]41E»-0S 




0.4e8E+04 


0,5 


15.0 




C J94E+0P 




a.7S0E-04 




0.248E+04 


2.0 


35.0 


O.lOOE+'Ol 


551E+07 


0.240:E+04 


0.130E->-04 


a.240iE*04 


0.18CE+04 


l'*5 


25.0 




92SE+C7 




0.107E-04 




107E+04 


».« 


IS.O 




o.:73E*oe 




0.579E+03 




0.579E+03 


«,'! 


15.0 




C.324E-06 




0-306e+Oj 




0.306E+03 


2.0 


35.0 


0,1001*01 


231E+C- 


0.100E*05 


0.205E+05 


0.400'E+04 


0.329E+04 


l.S 


2S.0 




0.35SE-C7 




123E-05 




a.495E*04 


iS 


15.0 




G 719E*C7 




667E+94 




0.2fi8E+04 


MA 


15.0 




iSSE'Ci 




354E+04 




0.1423+04 


2.0 


35. 0' 


0.10'0:E+01 


1S2E-S7 


0.4201*04 


0.133E+35 


-0 . lOOi+04 


-0 .g99E+01 


1.5 


25.0 




JQ6e:*07 




0.''98E+04 




-0.999E+01 


1.0 


IS.O 




5£7E*C7 




0.433E+04 




-0.999E+C1 


0.5 


15.0 




0.ia7E+C7 




225E+04 




-0.999E+01 


2.0 


33 ,0 


O.lQ'0'l*Ol 


171E>-0e 


0.370E*05 


4e7E+0S 


-O.lOOE+04 


-0.999E+O1 


1.5 


2S,0 




287E+06 




STOE+Oft 




-0,999E+Ci 


1.0 


IS.O 




532E+0S 




i45EH-0e 




C-999E+01 


•O.f 


IS.O 




O.lOlE-07 




0.148E+06 




-0.999E+fll 
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Table B3.3 



Simunary cable iiithoi^t soil zesi?tance. 

SCUECE DIMENSION (M) = IQ X 10 
ROUGHNESS OVER SOURCE (M = 0.203 
FRICTIOM VELOCITi {M/S) - 0.100 



AQ_HO 



SK. 



EC^ibenseme 



Styrene 



Kapthalene 



&i' 



^13'" 



CblsrsaeCbasie 191 



BroBOine'CbBBie 



Carboft 

tetrachloride 



1 , 2 -Diebloretitaafi 12 5 



1.1- 3.06 

Diabloroethylene 



Trictloroethylene 296 



1 , 2 -Dichlisrepropaiie 2 S 6 



Tetrad Q:i-Dettel«>e 235 



CMorobanaene' 211 



1 , 2 -DichlorQ.beii2,eae 8€ 



Version 1.0 



:hts (Ml 


XP t.M) 


MftSS FRAC. 
MDDIL. 


MAX. CON 
(00/13,1 


. . .1/2 


HE. ... 


...24 


im., . 










AQC 


SOIL CCNC 


FQC 


SOIL 










tUG./M31 




tmrm) 


CCNC 

(ppmru} 


2.Q 


2S.0 


O.lOOE+01 


0.801.1+07 


-0.10.01+04 


-0.999E+O1 


-0 ..lOOE+04 


-0.999E*01 


i.& 


15.0 




0.134E+08 




-0.999E+O1 




-0.999E-0: 


1-0 


IS.B 




0.2441+ OS 




-0.999E+01 




-0.999E+01 


0,5 


IS.O 




O.4.OIE+.O8 




-0 999E+0: 




-0.999f.*01 


2.0 


25.0 


0,10011*01 


0.357E+..07 


0.,200.E+§4 


C.225E+04 


0.20.01*04 


0.22 5£*04 


i.S 


15.0 




0.598.1+07 




0.134E+04 




0.134E+04 


1.0 


15.0 




0.1O9E+O8 




0.737E*03 




0.737E+03 


0.5 


■ 15.0 




. 1791+08 




0.449E+03 




0.449E+03 


2.0 


2S.Q 


0.1001*01 


. 149E+07 


0.40OE+O4 


0.1211^-05 


-O.lOOE+04 


-0.999E-0: 


1.5 


15.0 




0.2491+.07 




0.724E-04 




-0 999E+C1 


1.0 


15,0 




0.4S4E+..07 




C.398E+04 




-0.999E+C1 


0,5 


15.0 




0.74 51+ 07 




C.243E+04 




-0.999E+01 


2.0 


25.0 


0.100E*01 


. 10.9E.+07 


0,40.0.1+03 


C.163E+04 


0...4.0'.OE*03 


16jE-^04 


1.5 


15.0 




. 1.821+.07 




0.977E+C:3 




0.977E+03 


1.0 


15.0 




0.3.32E+O7 




2.536E+C3 




S36E+03 


0.5 


15.0 




0.545B+..OI7 




0.326E+03 




326E+03 


2.0 


25.0 


O.lOOE+01 


0.1SI5E+O5 


0.36..0E+02 


0.999E+04 


0..221E+Q2 


C.627E-04 


1.5 


lS-0 




0.326E+O5 




O.SODE+a4 




C 3^63+04 


1.0 


li.O 




0.S95E+05 




330e+04 




0.207E+04 


5 


15.0 




0.97.iI+.OS 




201E+04 




126E+04 


2.0 


25.0 


0.1001*01 


0.1QSE+S9 


i0..aoOB*0S 


0.4120+03 


.0.70.0E+04 


0.144E+03 


1.5 


15. Q 




0.17.61*0.f 




0.246E+03 




860E+02 


1.0 


15.0 




O.32OE+O.9 




0.135E+03 




472E+02 


0.5 


15.0 




0.5221+0.9 




0.326E+02 




0.2e9Ef02 


2.0 


25.0 


0,1001+01 


0,599E+0..8 


0.40.0E+04 


0.271E+03 


. 1351+04 


915E+02 


1.5 


15.0 




O.lOQE+09 




O.162E+03 




D.S46E+02 


1.0 


15.0 




0.1131+0.9 




0.S88E+02 




0.300F+02 


O.S 


15.0 




O.299E+09 




0.542E+02 




0,lS3E+O2 


2.0 


25.0 


0..10.0E+.01 


q.S24E*07 


0.1801+04 


225S+04 


O.SQOiE+03 


0.725E+03 


1 5 


15.0 




0.S771+07 




0.135E+04 




D.450E»03 


1 c 


15,0' 




O.liOE+08 




0.740E+03 




0.24'7E+03 


5 


15.0 




0.2621*08 




0,451E+03 




0.160E+C3 


2.0 


25.0' 


©.lOOB+Ol 


C.250E+07 


. 120E+04 


C.203E+04 


0.400.1+03 


0,676E*03 


1.5 


15.0. 




0.418E+07 




C.121E+04 




0.404E+03 


1.0 


i5.a. 




0.763E+07 




C 565E+03 




0.222E+Q3 


O.S 


15.0. 




Q.125E+0S 




0.4O6E+O3 




0.135S+03 


2.0 


25. 


0.1.0.0.1+..01 


C.S43E+08 


0.700E+02 


340E+01 


0.3SQ.E+.02 


0.170E+01 


1.5 


15.0 




0.142E+09 




0.203E+01 




0.102E+01 


1-0 


15.0 




0.259E*09 




C.lllE+01 




557E-00 


0.3 


IS.O 




□.424E+09 




o.eaoE+oo 




0.340E+00 


2.0 


25.0 


o.ioo.E.*oa 


O.lOOE+08 


0.8501+05 


339E+05 


0.2801+05 


0.114E+Q5 


1 S 


IS.O 




0.16eE+08 




Q.2C5E+05 




0.687E+a4 


1.0 


IS.O 




Q.306E+0S 




0.il4E+05 




0.378E+04 


0,5 


15.0 




0.510E+OB 


»! 


0.697E+O4 


■ 


0.231E+04 


2.0 


25.0 


0. 1001+01 


0.697E+07 


0.240E+04 


C.142S+04 


0.240E+04 


0.142E+04 


1.5 


15.0 




0.117E+08 




0.8S1E+OJ 




O.851E+03 


1 


IS.O 




0.213E+08 




0.467E+03 




4S7E+C3 


0.5 


15.0 




0.349E+08 




0.2S5E+03 




0.285E+03 


2.0 


25.0 


O.lOOE+01 


292E+Q7 


0,10.0E+..05 


C.162E+05 


0.4001*04 


6SSE+04 


1.5 


lS-0 




0.4e9E+07 




O.gVE+O-i 




0.393E*04 


1.0 


15.0 




0.892E+07 




C 53eE+04 




0.216E+04 


0.5 


15.0 




0.146E+08 




0.329E+04 




132E+04 


2.U 


25.01 


0.1001*01 


0.231E+07 


0.420.1+0.4 


0.106E+05 


-.0.100E:*04 


-0.999E+01 


1.5 


15.0 




38SE*07 




0.634E+04 




-0 999E+0x 


1>Q 


15.0. 




704E-'07 




0.349E+04 




-0.999E+31 


O.S 


15.0 




116E-08 




213E+0a 




-0.999E+0: 


2.0 


25.0 


.O.lO'Ql+OI 


0.216E+06 


0.37QE+05 


0.433E+06 


-0 . 100.1*04 


-0.999E*-01 


1.5 


15.0 




0.362E+06 




0.320E+06 




-O.999E+01 


1 


15.0 




660E+CS 




206E-t06 




-0.999E+01 


O.S 


15.0 


" 


O.IOSE+O'' 




C :39E*06 




-0.999E+0: 
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Table 13,4 



CHBIICALS 



Su^nary tabl« wiehO'iit soil r«slst*aca. 

SOORCl DIMEHSIOH I'H) = 10 X 10 
HOUaWI,ESS OVIR SOORCE (M) = O..:50 
FRICTION VBLOC'ITY tK/S) = • O.,200' 



AQ„MO 






Eeb^lbcnzniB 



SCyT'eoe 



Naptlialene 



Cbloronerhawe" 191 



Bjf'OMOins Elian© 



Carbon ■ 

tetrachlQirlde 



1 , 2 -DichlQrefhfiiie 12S 



1,1- 306 

DicUez'oee^lane 



■Trichlbreethyleae 2:96 



1 , 2»DicU,sro^:epaae 25§ 



Tetraeloioethyleme 2:35 



ChXoToh^astmtm 



l,2-DicM0ii'O'b«n2eJie 86 



Veiiion lA 



HTS (M) 


m (M) 


MASS PmAC. 

HOD'EL 


:i4ft3t. 'CON 
(OG/:(S3) 


1/2 


:tffi. . . 


,....2* 


HR... 










Age 


SOIL CCMC 


FQC 


SOIL 










CUQ/H3) 


{ppma 


line/MS) 


COJC 
(pptren) 


2.C 


25. 0' 


O.lOOE+01 


G.sOSEfOT 


-0 , l'0'01+O4 


-0 999E-01 


-0.1001+04 


-0.999E+01 


1,5 


25.0' 




0-80iE+0" 




-D.999E'r01 




-0.999E+01 


1.0 


15.. O' 




0.145E+08 




-0 999E-01 




-0.999E+O1 


0.5 


15.0' 




0.282E*0e 




-0.9^9E^01 




-0.999E+01 


2.0 


25.0' 


O.IOOE+Ol 


0.227E+07 


a'.2O-0Et>'O4 


3.353E+04 


0.2Q0E+04 


0.353E+Q4 


l.S 


25.0 




0.357E+07 




D.22bE+C4 




0.225E+04 


1,0 


15.0 




f;51E+07 




0.123E+04 




0.123E+04 


o.s 


15.0 




126E+0S 




0.639E+C3 




639E+03 


2 


2:5.0 


0.1001+01 


944E+06: 


0.400'E+'Q-4 


O.lBSE+05 


-O.lOOE+04 


-0.999E+01 


l.S 


25.0 




0.:49EtOV 




0.121E+05 




-0.999E+01 


1.0 


15 ..0 




r-'iE+o" 




0.666E+04 




-0.999E+C1 


O'.S 


15 . 




0.=,23E + 07 




:.346E+04 




-0 999E+01 


2.0i 


25.0 


O.lOOE'tOl 


SS1E*0S 


'0.4'S'0E+O3. 


0.257E+C4, 


0.400E.+ 03 


□.257E+04 


1.5 


25.0 




iogE+07 




0.163E-C4 




0.163E+04 


1.0 


15.0 




0.196E+07 




0.898t,+ C3 




898E+03 


0.5 


15.0 




3S2E+C7 




D.456E-C3 




0.465E+03 


2,3 


25.0 


o.iooE'+ai 


0.124E-05 


0.3l"OiE+02 


C.156E^■05 


0,2251+ '02 


3.984E+04 


1.5 


25.0 




0.195E+05 




0.10CE*CS 




0.628E+04 


1.0 


15.0 




355EVC5 




0.552E+C4 




0.346E+Q4 


0.5 


15.0 




587E+C5 




0.286E+04 




465E+04 


2 


25.0 


0.100E*'01 


666E+08 


O.2'00'l+05 


Ci.647E+C3 


Q.700E*'Qi 


0.227E+03 


1 5 


25.0 




105E*09 




0.412E+03 




3.144E-'03 


1.0 


15 . 




0.191E+09 




0.226E+03 




789E+02 


'O.S 


15.0 




0.369E+03 




0.117E+03 




0.410E+02 


2.0 


25.0 


10 . lOOE+'O'l 


462E+0S 


'0 . 400G4-04 


0.426E+03 


0.135E+04 


0.i44S+03 


1 S 


25.0 




0.539E+C8 




0.271E*03 




91SE+02 


1.0 


15,0 




209E-O9 




0.149E+03 




Q.501E+Q2 


0.5 


15.0 




0.222E+09 




0.-'70E+02 




0.260E+02 


2.-Q 


25.0 


O.lQOE+'Ol 


0.333E407 


0.1801+04 . 


0.354E+04 


0.'6001+'03 


O.liaE+04 


1.5 


25.0 




0.524E+07 




0.225E+04 




0.7S2E+03 


1.0 


15.0 




0.350E+07 




0.124E■^04 




0.413E+03 


t.5 


15.0 




0.ie4Et0e 




0.641E-03 




0.214E+03 


2.0 


2:5 .'o 


. 10'0'E'*'01 


0.159E*C-7 


0.12011+04 


0.31SE+O4 


0.400.B'+'03 


106E+04 


l.:5 


25.0 




250E*C7 




0.203E-04 




0.676E+03 


JU« 


15.0 




45SE*-07 




D.lllE-03 




0.371E+03 


SkM 


15.0 




G.880E*C7 




0.576E+a3 




0.192E+03 


2.0 


25.0 


. lOOE+0'1 


0.539E^08 


0.7001+02 


535E+01 


0.3SOE+'02 


0.268E+01 


1.5 


25.0 




0.846E+CS 




0.340E+01 




0.170E+01 


1.0 


15.0 




0.2S5E+C9 




0.187E»01 




0.933E+00 


0.5 


15.0 




0.299E+« 




967E-00 




O.483E+00 


2.0 


15,0 


'0.iO'0':e*'Q'1 


0.637E+C7 


O.S'501+05 


S3JE*05 


0.2:801+05 


0.1792+05 


l.S 


25.0 




O.IOOE+OB 




0.339E+05 




0.114E*a5 


1.0 


15.0 




Q.183E+08 




ISSE^fOS 




631E+04 


o.s 


15.0 




0.353EJOS 




988E+04 




0.328E+04 


2:.0 


25.0 


O.IOO'E+Ol 


0.443E+07 


0.240E+04 


D.224E.»04 


0,. 24 01* 04 


0.224S+04 


A,! 


25.0 




0.697E+0" 




0.1422+04 




0.142E*03 


%M 


15.0 




0.127E*08 




0.781E-03 




7e:E+03 


tt.S 


15.0 




0.246E+OB 




0.4O5E+O3 




4052*03 


2 


25.0 


. 10"Q:l+01 


leSEtOV 


O.lOOE+05 


0.253E+O5 


0.40.0E+0'4 


0.103S+a5 


1.5 


25.0 




0.292E+C7 




0.162E+05 




0.65es+04 


1.0 


15.0 




0.533E^C7 




898E*04 




361E+04 


0.5 


15 . 




■ 0,103E*-CE 




0.467E.^04 




0.187E+04 


2.0 


25.0 


'0 . 10"0:i*01 


0.147E+C7 


0.420.1+04 


165E-0S 


-0 . 10'gl*'0i4 


-O.999Ef01 


1.5 


25 . 




;.231E*C? 




0.:06E-05 




-0 999E+01 


1.0 


15.0 




C.420E^C7 




0.5S3E+04 




-0 9992+01 


:ft,.« 


15.0 




612E*07 




C.302E+04 




-0.999E+01 


2.0 


25.0 


O.IO'OE'+Ol 


2.1i7E-C6 


0.370E+OS 


0.536E*06 


-0 , lOOE+04 


-0.999E+0: 


l.S 


25.0 




0.21SE*C6 




0.433E+06 




-0.999E-'01 


1.0 


15.0 




394E+0S 




0.3O2E*06 




-0.999E+01 


0.„S 


15.0 




0.7G2£-';6 




lesE^oe 




-0 999S-'0: 



Appe,nd,ix .B'.2 (73) 



Tafcle BJ.S 



C^MICttS 



SuBBiiary table without soil resisftance. 

SO'UECE DIMHJSIOII (M) = 10 X 10' 
R006HNESS OVER SO'DRCE {K} = ©.,1,00 
FiaCTIOH' ■VELOClTSf {M/S) = Oi„200i 



VotiaMtt' 



Ethyl-beiiEene 



Styren,e 



Naptlialeae 



MIk 



SHi 



Mi, 



CU-oreiiftthaBa lil 



Br pmone thane 



iii 



Cariboo 54 

tetrachloride 



1,2-Dichlorethaiie 125 



1.1- jat 

DlcUL'Oroet^leo* 



Tri,ehl-oroethyi«ne 236 



1 , 2 -Dichloropropaae ,25 6 



"retracloroetbyieae 235 



Chi orobenz ene 



1 , 2 -D,i chJ. oroitjenzene 8€ 



■HK (H) 



2,q 
l.S 
1>0 
0.5 

2.0 
1-5 
1.0 

0-5 

2.0 
1,5 
1.0 

o.s 

l.S 
1.0 

d.i 

2.0 
1,5 
1.0 

o.s 

2.C 
1.5 
1.0 
0.5 

3.0 
l.S 

;i.o 

0,5 

2.0 
1.5 
1.0 

O.S 

2.0 
1.5 
1.0 

0,5 

2.0 
l.S 
1.0 
0.5 

2.0 
1.5 
X.O 



2:.0 
1.5 
1.0 

Si. 5 

2.0 

1 . 5 
1.0 
O'.S 

2.0 
1.5 

e.B 

2.0 
1.5 
l.O 

Ou5 



XP (Ml 



2,5.0 
15.0 
15.0 
15 . 



25 
15 

15 

15.0 



,25.0 
15.0 
15.0 

15.0 



25 



15.0 

25.0 
1,5.0 
15.0 
15.0 

25.0 
15.0 
15.0 
15 . 



2S.0 
IS . 0' 
IS.O 
IS.O 

2S.0 

15,0 
15.0 
15.0 



25.0 
IS.O 
15.0 
15.0 

25.0 
15.0 
15.0 
15.0 

25,0 

15.0 
15. D 

15.0 



:HASS FRftC. 
HOD'EL 



., 1001+01 



0.10>Oi:E*01 



O-lO'iOifi+'Ol 



{0G/M3} 



S48E+07 
105E+08 
0.179E+08 
303E+08 

0.239E-f07 
0.470E+07 
797E*07 
135E+08 

120E+07 
0.195E+07 
333E+07 
0.564E*-07 

3fiCE+0t 
0.143E+07 
24JE'^0'' 
ilJE+O" 



15SE*05 
25tiE+C5 
435E+05 

•TiOE'+CS 



346E+0S 

138E+09 
0.234E+09 
396E+09 

0.434E-I-08 
78SE+08 
134E+C9 
C 22''E+C9 

424E+07 
0.689E-C7 
117E.08 
C 199E+08 

C.202E+C7 
329E+07 
558E+07 
Q 947E*07 

686E+08 
C 112E*09 
D 18<)E*09 
321E*09 



SlOE+07 
a.i32E+08 
0.224E+38 
380E*08 



564E+07 
918E+07 
0.1S6E+0e 
0.264E*08 

236E+07 
0.385E+07 
□.652E+07 
O.lllE+08 

D.187E+07 
304E+07 
0.515E+0"' 
C S75E-'07 

C 175E-06 
3 285E*06 
J 4S3E-C6 
821.E-06 



...1/ 


2 HE... 


...24 


m, . . 


,aQC 


SOIL CCMC 


,FQC: 


SOIL 


'|US,/M3) 


Ippmn 


S0G/M3) 


CCNC 
{ppiran) 


-Q.lOOE+04 


-0.999E+ai 


-0 ., 1001*04 


-0 999E+01 




-0.999E+01 




-0.999E-+01 




-0 939E+31 




-0 999E+01 




-0 999E+C11 




-0 999E+01 


0.2Q0B+04 


0.273E+04 


0,200E+04 


278E+04 




0.171E+04 




171E+04 




O.lOlE+04 




O.lOlE+04 




0.594E+03 




Q 594E+03 


0,4001+04 


.49E+05 


-0,10iOE+04 


-0.999E+01 




0.915E+a5 




-0 999Et01 




544E+04 




-0.999E-01. 




e.321Efa4 




-0 999E+0i 


0.400E+03 


0.2C2E+04 


0.400E+03 


2022+04 




0.124E+04 




i24E+C4 




7J3E+03 




0.733E+01 




0.431E+03 




431E+03 


0.360E^J2 


0.123E+05 


0.2251+02 


774E+04 




0. ?62E+04 




47SE+04 




0.45ie+u4 




282E+04 




266E+04 




166E+Q4 


0.200E+0S 


0.510F+03 


•0 , 700.E+Oi4 


17SE+03 




313C+03 




O.1O9E+03 




0.185E+03 


' 


646EfQ2 




0.1Q9E+03 




0.382E-02 


0.400E-04 


0.335E+03 


O.13Sl+0i4 


0.113E*03 




0.206E+03 




0.695E-02 




0.121E+03 




0.410E-02 




0.716E+02 




242E+02 


0,ia0E*04 


27eE+D4 


O.€iO'0E+iQJ 


O.930E-C3 




0.17iE*D4 




572E-C3 




0.1P1E.D4 




0.337E+Q3 




0.596E+D3 




0.199E+03 


0.120E+04 


0.2S0E+04 


0,40iOE+iOi3 


O.B36E+03 




0.154E+04 




0.514E+03 




0.909E+03 




303Et03 




0.536E4DJ 




179E-»«3 


0.70QE*02 


0.421E+01 


iO'.35Qil+Oi2 


210E*0l 




259E+01 




0.129E-0: 




0.153E+01 




763E*0r 




899E-DC 




0.449E*0C 


0.850E+05 


0.415E+05 


0.280E+05 


0.141E+05 




0.260E,+ 0b 




872E+04 




0.155E+05 




O.516E+04 




0.919E+04 




0.305E^04 


0.240E+04 


0.17 6E-.04 


0.240E+04 


0.X76E+04 




0.lOeE-'04 




0. ■08E+04 




0.638E*03 




C 63SE+03 




0.376E+03 




0.376E+03 


O.IOOE+OS 


0,20CE+C5 


0.i00E*04 


0.810E+04 




0.124E+C5 




G 499E-04 




734Et04 




3.2SSE-r04 




0.434E+04 




0. 174E+04 


0.420E+04 


0.130i:+05 


-0.1001*04 


-0.999E+01 




0.3O5E-O4 




-0 999E+D1 




476E+04 




-0 999E+C1 




3 23IE+04 




-0 999E+01 


0.37QE*0S 


0.482E+Of: 


-Q.1001:*04 


■-0 999E-D1 




C 372E+06 




-0 999E+01 




3 263E*06 




-J 999E-0] 




]-'5E+0S 




-0 999E-01 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

I 
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I 



TaJble B3.6' 



Suiiii.aiy table without soil resistance. 



SODHCi: DIMENSION (M) = 10 X 10 
ROUGHNISS OV^. SOORCE (M) = 0.200 
fRICTION WBL'OCITY (M/S) =■ 0.200 



CHEMICALS 



AQjao 



Ethylbeiiz«ie 



119 



276 



Napthale 



Cliloroime:tliaii,e 



190 



Carbon ' 
tetrachl or ide 



1 , 2-Diieiilor«ttaiie 12S 



1,1- 

DieU,9r'oetliyi«ne. 



■Tricliloroethyie 



1,2-Di- 



296 



Tetracloroethylene 23S 



CWlorobeQE'eae 



1,2-Dic:hlorol9en2efte 86 



2.0' 
l.S 
1.0' 
0.5 

2.0 

1,5 
1.0 
0.5 

2.0 
1,5 
1:.0 
0,5 

2.0 
1.5 
1.0 
0.5 

2.0 
l.S 
1.0 
0.5 

2.0 
1.5 
1.0 
0.5 

2,0 
1.5 
1.0 
0.5 

2.0 

l.S 
1.0 
0.5 

2,0 

1.5 
l.Q 
0,5 

2.0 

1.5 
l.O 

o.s 

2.0 
1,5 
1.0 

0'.5 

2.0 
1.5 
l.Q 

01.5 

2-0 
1.5 

1.0 

Oi.S 

2.0 

1.5 
1.0 

Q'.S 

2.0 
1.5 

1.0 

§.3 



15.0 
15 . 
15.0 
15.0 

15.0 
15.0 
iS.O 
15.0 

15.0 
15.0 
15.0 

15.0 

15.0 
15.0 
15.0 
15.0 

15.0 
15.0 
15.0 
15.0 

15.0 
15.0 
15.0 
15.0 

15,0 
1-S.O 
15.0 
15.0 

15.0 
15.0 
15. Oi 
15.0 

15.0 
15.0 
15. Oi 
15.0' 

15.0' 
IS'.O' 
15.0' 
1:5.0 

IS.O' 
IS.'O 
15.0 
15,0. 



0. 1001+01 



0.1001*01 



0.10dl:#01 



'0'. 1001*01, 



0.:l'0'0,E+-01 



'D.l'O'OE+01 



d'O-O'E^-Ol 



O.lOOl+O'l 



O.lQOE+01 



MAX. COH 

ftra/ii33 



0.858Er07 
0.133E-^0B 

o.2i3E+ae 

O.319E+0B 

O.SSSE^C 
0.618E+C7 
<»51.E+07 
0.142E+3S 



159E+0-: 
257E+07 
396e+Q" 
593E+C7 



U.117E+C7 
0.18SE+07 
290S+C7 
0.434E+07 

0.209S^^Qi 
336E+05 
519S-tC5i 
0.778S1-05 

112E+09 

o.ieis-cs 

0.278S+C9 

0.415E-rC9 

642E-^0S 
0.104E+C9 
1S9E+09 
G.23eE-.C9 

0.561E*C7 
9Q6E*07 

0.139E+D8 
C'-209E*C8 

0.268E-07 
0.432E*C7 
.1 665E-C7 
CI.994E-57 



909E*0a 
147E-Q9 
226E*09 

337E^C!9 

107E*C8 
173E-^0e 
266E*0e 
399E*08 



0.748E+07 
0.121E*0e 
0.186E-^Oe 
G.278E+08 

313E+07 
D.506E+07 
a.778E+07 
0.116E+OS 



IS.'O 
15. '0 
IS.O 
IS.'O 



247E+07 
399E-^07 
614E+07 
920E+07 

232S+0S 
374E+06 
576E+06 
863E+06 





,..1/2 


HS,. . . 


. . .24 


tm... 


ireQ/HSi. 


mih 'CCKC 


tUG/M3) 


SO'II, 
CCNC 

(PPUlU'l)! 


-0.10''OE+04 


-Q.99'9'E*01 
-0,i9'9'l*01 
-0.99'9'E+Ol 
.O.f9'9'I*01 


-O.lOOE+04 


-0, §991+01 
-0.999E+01 
-0.9991+01 
-0,9991+01 





200E*04 


0.2iOE+04 
0.1301*04 
0.84SE*03 
0.5651*03 


0.20QE+04 


0.2101+04 
0,130E+04 
0,8461*03 
, 5651*03 





4'0'OE*04 


0.113.E-O5 
0.700E+04 
0.456E+04 
0.3051*O4 


-0.1006*04 


-0. if 91+01 
-0.999E+01 
-0.99iB*01 
-0.999E+01 





4!001*03 


0.152E+'04 . 
O.S'45E+03 
0.614E+03 
0.4lO'E+03 


0.4001»03 


0.1521*04 
0.9451*03 
0.6141*03 

0.4101*03 





3€0E*02 


0.9'33S+0'4 

. 58OE+04 
0.3781+04 
0.253E+04 


0,2251*02 


0.5861*04 
0.3641*04 
0.2371*04 
0.1S8E*04 


Q 


20QE+05 


0.3e4E+03 

0,2381+03 
0.15S'E+'03 
0.1041*03 


0.7001*04 


0,1351*03 
0.8341*02 
0.S43E*02: 
0.3641*02 


'0 


4001*04 


0.. 2531+03 
0,1S7'E*03 
0.102E+03 
O.6821+0'2 


0.1351*04 


0. §531*02 
0.5291*02 
0,3441*02 
0.2301+02 





180E*0i'4 


0.210'1+M 
Q.130'E+M 
0.848E+03 
0.S'67E*'03 


0.6001*03 ■ 


0.70,21*03 
0.4351*03 
0.2831+03 
0.1891*03 


'0 


1201+04 


0,ltt.E+'0'4 
0.11t:E+'0'4 
0.763:i*'0'3 
0.5l01+'03 


0.4001*03 


. 6311+03 
O.391E+0I3 
0.254E+03 
. 17OE+0'3 





7001*S'2 


0.317E+0'1 
. 19'7S+'01 
. 12S1+'01 

O.SSiE+'Oi'O 


0.3SOE*0'2 


O-lSfl+O'l 
0.i841+'0'O 
0.640E+0Q' 
0.4281+00 





8S01*'05 


. 317:E+'0'5 
. IS'fE+'OS 
. 130E*05 
0.B75:E+'0'4 


0,2S01*05 


0,1071+05 
0.6641*04 
0.4331+04 
0.2901+04 





240t+'04 


0.133E+'Q'4 
0.823E*'Q'3 
0.53S:E+03 
0.358E+'03 


0.2401*04 


. 1331+04 
0.823E+0'3 
0.5361+03 
0.35S:E*03 





iOOE+OS 


. 1S2E+05 
0.i451+0'4 
0.6l:7E*Q'4 
0.4l31+'0'4 


0.400E*0'4 


0.612E+0'4 
0.3S01+04 
O.2:4SE+0i4 
0.166E+0'4 





4201+-04 


0.98€E+'0'4 
. S13E*'04 
0.4'001+Q'4 
0-2fi7E+04 


-0.100E+Q4 


-0.9'9'9'E+O'l 
-0.9991+01 
-S . §'99'E*'Q'l 
-0.9'9''9'E+'0l 





370E+'05 


0.41tE+0'6 
0.313E+06 
0,231E+0« 
0'.168E+0'6 


-0.10iQ':E+'0'4 


-■0.99'fE*'01 
-0,999E+'01 
-O.'9:9'9E+'0'l 
-0'.'9'9fE+'01 
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Table B3.7 



CHEHICAtS 



Surtmary table without soil resistaaice. 

SOURCE DlMENSrON (Mj - 50 X 50 
HOUGKKESS Oi/ER SCITRCE !M) - 0,50 
FRICTION VELOCITY {M/Ej = 0.100 



MQ_MO 



21 



3^1 



Bck^lb«iz:eae 



Napthalene 



3tl 



Chloromethane Ifl 



BroKoi^elume 



Carton 
l!etracU.O'rid,e 



iii 



1 , 2 -Diehlorottoiie 12 S 



1,1- 306 

Sichloiroe'thylaoe 



Trichloro«t^l^Be Z96 



1 , 2 -Dliebloropr'Qpaiie 2!56 



'fetrasrlorQieU^leae 235 



ChlorO'bMizene 211 



1 , 2-DichlorebaiizBae 86 



UTS CM) 



3.0 
1.5 

1.0 
0.5 

2.0 
1.5 
1.0 

2.0 
1.5 
1-0 
0.5 

2.0 

1.5 
1,0 
0.5 

2.0 

1.5 
1,0 
C.5 

2 
1.5 
1,0 
O.S 

2-0 

1.5 

1.5 
0.5 

2.0 
1.5 
1.0 

0.5 

2.0 
1.5 
1.0 

0.5 

2.0 

1.5 

i.o 

0.5 

2.0 
1,5 
!.#: 
OwV 

2 . 0' 
l.S 
l.O' 
, S 

2.0 
1.5 
1..0 

o.s 

2.0 

1,,S 

ibil 

2.0 
1.5 
l.Oi 
0.5 



65 . 
55 . 
55.0 
5S.0 

65 . 



6S.0 
55.0 

5S.0 

55.0 

SS.O 
55.0 

SS.O 
55.0 

65 . 
55.0 
55 - 
55 . 

65 , 0' 
155.0' 
5,5 . 
SS.O 



65. 
55.0 
SS.O 
55.0 

€5.0 
SS.O 

55.0 
.0 



55 



is.o 

55.0 

sa.o 

55.0 



65 . 
SS.O 
55.0 

55.0 

65.0 
SS.O 
55.0 
55.0 

65.0 
55.0 
55 . 
5S . 0' 



MISS FRAC. 

HOS'EI,. 



6 . lO'OE+01 



HAX. COM 
{US/M3) 



240E+08 
O.3S2E+0S 
583E+08 
0.S4SE+C8 

0.107E+OS 
:71E+08 
260E+03 
C JTSE-fOS 

0.446E+07 
■'10E+C7 
C.1C3E-08 
G 158E+06 

0.327E+07 
0.523E+0'' 
a.-'93P+07 
C 115E+0S 

0.586E+D5 
932E-I05 
0.142E+C6 
0.2C7e'+0S 

C.314E+09 
5>OOE+09 
76IE+09 
O.llOE+10 



180E+0S 
0.286E+09 
436E+09 
£32E+09 

0.157E+0S 
550S+08 
C.381E+08 
C.555E+08 

C 750E+07 
0.119E+a8 
0.182E+08 
0.264E+C8 

0.255E+a9 
0.4a5E+09 
0.617E+Ci3 
897E+09 



30iE+a8 
478E+0e 
729E-0e 
1O6E+0S 



■J 20JEt08 
J 333E+03 
S08E+08 
733E+08 

0.878E+07 
C 1402+08 
C il3E+0S 
310E+08 

693E+07 
Q.llOE+OS 
168E+08 
0.245E+a8 



650E+06 
:03E*07 

IS3S+07 
230E+a7 



, ..1/2 


HR. .. 


. . .24 


l«. . . 


AQC 


SOIL CCNC 


PQC 


SOIL 


<UG/M3) 


ipprtun 


(US/M31 


CCKC 

[ppTnm* 


-0.1001+04 


-0 999E+01 


-0.1001+04 


-3.999E*01 




-0.999E+ai 




-0 999E+01 




-0 999E+01 




-0 999E+D1 




-0 999E+01 




-0 999E+01 


,.20OB:*O4 


749E+03 


0.200E*04 


749E+0J 




0.471E1-03 




471E+03 




I09E+03 




0.309E+C3 




C.212E+03 




212E+0J 


0. 40.011+04 


C 40SE+04 


-Q.lOOE+04 


-0 999E+01 




255E+04 




-0 999E+01 




1672+04 




-0 999E+01 




0.115E+04 




-0 999E+01 


. 4001+03 


0.544E+a3 


0,40-01+03 


Si-SE+CS 




3 342E-'03 




0.342E+C3 




0.225E-'O3 




225E+03 




154E+03 




C.154E*03 


0.3601+02 


Q 335E+04 


0.2251+02 


210E+04 




211E+04 




132E*04 




0.138E+04 




SeSE'-Oj 




D 951E+D3 




0.595E-03 


0.2001+05' 


:3-7E+03 


. 700S*04 


480E+02 




0.S63E-O2 




0.302E+02 




S67E+02 




198Et02 




0.391E-'02 




137E+02 


0.400E+Oi4 


1 903E-02 


0.13SE*04 


0.305E+02 




3b8E+02 




0.192E+02 




37JE+02 




126E'-Q2 




2S7E+02 




0.866E+02 


O.lSQE+04 


■752E+03 


0. §001*03 


2SaE+03 




4-'3E+03 




T.ISSE-OT 




jlOE+03 




0.103E+Q3 




213E+03 




. 7111+02 


O.120E+04 


676S+03 


0,4001*03 


0.225E+O3 




425E+03 




142E--03 




279E+03 




n 9J0E*02 




192E+03 




0.640E+02 


0.700B+02 


llSE-'Ol 


0'.3S0E+0i2: 


0.567E*00 




Q 713E»0C 




356E+00 




Q.46aE+00 




0.234E-rO0 




0.322E-OC 




C leiE-OO 


0.850E+O5 


116E+06 


, 2801+05 


0.3e4E+O4 




730E+04 




0.242E-04 




D.48DE+D4 




C 1S9E+04 




33:E+04 




0.109E+04 


0.240E+04 


3 464E+03 


0.240E+04 


0.474E*05 




0.293E+03 




296E+03 




0.19SE+03 




0.198E*0j 




135E-03 




135E,C3 


0'.10'OE*QS 


547E-'04 


0.4001*04 


21SE+04 




O.j45h*04 




C.13eE+04 




226E+04 




a 906E+03 




156E+04 




0.623E+03 


Oi.420B*04 


3S4E+04 


-0 . 1001+04 


-0 9991+01 




223E+04 




-0 999E+01 




146E-04 




-0 999E+01 




O.lOlE-04 




-0 999E+0I 


0.370E+OS 


0.231E+06 


-O.lOOE+04 


-Z 999E+01 




D.145E+06 




-0 999E+01 




lOlS+06 




-0 999E*01 




0.715K+Q5 




-0 999E*0i 



I 
I 
I 
I 
I 
I 
I 
I 



I 
I 
I 
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I 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 



Table :B3.8 



CHSaCALS 



Suimiary table witfeout soil rasiataacc . 

SOURCE BIMEMSiON (M) = SO' X 50 
.ROUSMlSi OV^ iOOKCl (M) = 0.100 
FRICTION ■VELOCITY CM/S) = 0.100 



AQJJO 



I 
I 
I 
I 
I 
I 



EthiylbenzeUe 



Stj/T'ene 



Napthalene 



Chl'Q'r eme'tliaiie 1 § 1 



Breneins'tlMns 



Carbon 
eeer.achioi'ida.' 



1 , 2 •SicU.eretbao.e 125 



1,1- 30S 

DichloroeCl^leiie 



'Tt-ichloroethyl'ene 296 



1 , 2 -Di'ChlerOpropane 2 5 6 



'Tetracloroethylane 2 35 



CUiOvsJsus^&a 



1, 2*D'ichloi^o,bens.^ne S6' 



UTS {Ml 


XP (MJi 


MASS FE&C. 
BPDEL 


MAX. con'' 
IUB/M3} 


,,..1/2 


m. ., 


. . ,24 


m.... 










AQC '(D'S/B3)' 


SOIL C'CNC 


PQC 

CUG/M3) 


SCIL 
CCKC 
1, ppnttn) 


2.0 


55. 0' 


'0,1001*01 


0.2911+08 


-'O.lOOE+04 


-0.999E+01 


-O.lOOE+04 


-0.999E+01 


1.5 


55.0' 




0.452E+08 




C. 3992^01 




-0 999E+01 


1.0 


55,0' 




0.6471+08 




-C 999E+01 




-0.999E+01 


Qi.5 


55.0' 




0.871E+08 




~0 999E+C1 




-0 999E+01 


2.0 


55.0 


0,1001*01 


0.13rE+08 


0.2Q0E+04 


620E+03 


0.200E+04 


0.620E+03 


1.5 


55. 'Qi 




0.2C2E*08 




3992+03 




399E+03 


1,0 


ss-.o 




?a5C+0R 




270E+03 




0./78E+03 


. 5 


55. '0'. 




0.385E+08 




G.207E+03 




0.207E*.03 


2.0 


55. '0' 


O.IOOE+Ol 


54CEt07 


. 4001*04 


C 335E-04 


-0.1001*04 


-0.999Etai 


1.5 


55. '0' 




0.839E+C7 




C 21SE-04 




-0 999E+01 


1,0 


55. '0' 




12OC+0S 




151E+04 




-0.999E+01 


0.5 


55.0' 




0.162E+0i 




1L2E->C4 




-0.999E+C1 


2.0 


55.. Oi 


O.lOOE-t-Ol 


0.395EtQ7 


0.400E+Q3 


450E+Ci3 


0.40Q1+03 


0.450E+03 


1.5 


55.0' 




0.614E+07 




290E+03 




C.290E+03 


1.0 


55. '0' 




0.8BlEf&7 




202E+C3 




0.202E+03 


0,5 


55.0' 




0.1"i9E+C3 




1S0E+C3 




C.150E+03 


2.0 


S'S.'O 


O.IOOE+Ql 


0.709E+05 


0.3'SOE+02 


0.277E+04 


0.22SE+02 


C.174E+04 


1,5 


55. '0' 




0.110Ef05 




179E+04 




0.112E+04 


1.0 


55.0 




a.l58E+D6 




125E+04 




C.779E+03 


0.5 


55. Oi 




U.213E+06 




0.924E+03 




C 576E+03 


2,0 


55 . 


0.1001+01 


3sa£;+09 


0.200E+0'5 


114E+03 


. 700E+04 


0.397E+02 


1.5 


55.0' 




C.589E+CS 




0.732E+C2 




C.2SSE+02 


l.O 


55. 




a.&iJEi-osi 




SI2E+0? 




C.179E+02 


0.5 


55. '0 




0.113E+i0 




0.3S2E+D2 




C.134E+02 


2.0 


SS.'Oi 


0.100E:+01 


Q.217S+09 


O.4OOl*'0'4 


0.747E+0~ 


0. 1351+04 


C.252E+02 


1.5 


55.01 




0.337E+39 




0.48:e+02 




C.162E+02 


1.0 


5S.0 




C.4e3E+09 




0.336E+02 




0.113E+02 


0.5 


55.0 




C.649E+09 




0.250E+Q2 




C.S43E+01 


2.10 


55.0 


0.100B*01 


0.19QE+38 


0,1801+0'4 


0.522E+03 


O.'6O"0E+03 


0.2C7e+03 


1.5 ■ 


55. .0 




295E+0S 




400E+03 




0.133E+03 


1.0 


55.0 




0.4232+03 




0.279E+03 


■% 


Q.931E+02 


o.s 


55.0 




a.570E+C8 




0.203E+03 




D.692E+02 


2.0 


55. 


0.1001*01 


0.907E+07 


0.120I+'0'4 


559E+03 


0.40"QE+03 


1S6E+03 


l.S 


55.0 




1415fCS 




360E+03 




0.12DE+03 


1.0 


55.0 




0.202E+0S 




C.251E+03 




Q.838E+02 


0.5 


55.0 




0.271E*08 




187E+03 




0,623E+02 


2.0 


55.0 


0.1001*01 


0,308E*09 


0.70'OE+'0'2 


0.937E+00 


0.3S'iO'E+02 


0.469E+0O 


1.5 


55.0 




C.478S+09 




0.604E+Orj 




Q.302E+00 


1.0 


55.0 




685E-0g 




3.421E+00 




211E+Q0 


0.5 


55.0 




3?1E*09 




C1.313E+00 




0.15-^E+OO 


2.0 


ss.o 


O.lOOE+Ol 


0.J64E-05 


. 8S0'E+'OS 


0.958E+04 


O.28'0'E+05 


0.318E+04 


1,5 


55,0 




565E-C8 




3 619E+04 




2C5E+04 


1.0 


55.0 




O.eiOE+08 




0.433E+04 




0.143E-Q4 


O.S 


SS.O 




0.10<?E*09 




0.322E+04 




0.106E-04 


2.0 


55. ,0 


O.lOOE+Ol 


C 2S3E+0!5 


0.24Qil+'Qi4 


0,392E+03 


Q.24:'0'E+04 


0.392E+03 


l.S 


55.0 




0.393F+C8 




:).253E+03 




G.253E+03 


1.0 


55.0 




0.564E-08 




0.176S+03 




0.176E+03 


0.5 


SS.O 




759E+03 




0.131E+03 




0.131E+03 


2.0 


ss.o 


0.100E*01 


105E-^08 


O.l'O'O'l+'OS 


□.453E+04 


0',4'0'OE*'04 


3.182E+04 


l.S 


55.0 




165E*0a 




0.292E+O4 




0.117E+04 


1.0 


55.0 




2J6E-0e 




0.204E+04 




O.S16E+03 


0.5 


55.0 




318E-08 




151E+04 




606E+03 


2.0 


55.0 


0.1001+01 


83aE+07 


0,42'0E*'04 


D.293E+04 


-'O.lO'DiE+04 


-0.999E+C1 


l.S 


SS.O 




130E-0a 




0.1S9E+04 




-0 999E+C1 


1.0 


55.0 




IS-'E+OS 




132E-04 




-0 999E+01 


0.5 


55.0 




252E+0e 




□ .979E-.03 




-D.999E+01 


2.0 


55. 


O.lO'Ol+'DX 


736Eh06 


. 37'01+05 


3 1S2E+C'; 


-0 . 10''0il+'04 


-0 999E+C1 


1.5 


55 . 0- 




0,122E*07 




0.126E+06 




-D.999E+01 


1.0 


55.0 




175E+07 




915E-06 




~0 999E+01 


Q.,:5 


SS.O 




23feE+07 




0.697E+C5 




-0.999E+01 
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Table B3.9 



Sunnary table without sO'il resistance 



SOUICB DIl^SIQN (M) = 50 X 50 
R00G!Ol,ESS OVER, SOURCE (M:) = 0,200 
FRI'CTIOH Vm,'OCIT¥ CM/Si = 0.100 



CHlMICa&S 



AfiJIO 



m- 



Ithylbeazeae 



.Sts«« 



M«ptiia,leBe 



CMoroHetiiiBe 191 



BrnBooectaaiin 



t«tracU,oride 



1 , 'Z-DicblormtMaam 12S 



1,1- 3.0fi 

Dichl,orogthiirl ene 



Tricli,loroet±yl^e 296 



1 , 2 -BiehloroprEspane 2,56 



•Eetraeloro«'et.yl,ene 235 



CU,orobeilZ'ene 211 



i ,, ,2 -Di cM orotaans me 8 6 



HTS (H) 



2.0 
1.5 
1.0 

o.s 

2.0 

1.3 
1.0 
O.S 

2 
1.5 
1.0 
0.5 

2.0 
1.5 
l.Q 
0.5 

2.0 
1.5 
1.0 

0.5 

2.0 
1.5 
l.D 
O.S 

2.0 
1,5 

2.'Q< 
1.5 
1,0 
0.5 

2 ,. i& 

1,.5 
1.0 
0.5 

2.0 
1.3 
l.Q 
0.5 

2.0 
l.S 

l.'O 

a..!i 
2 . a 

1.5 

1.0 
Qi , 5 

2.0 
l.S 

1.0 

o.s 

2.0 
1.5 
i-9 
O'-S 

2 
1.5 
l.Q 
p. 5 



XP (M) 



55.0 
S5.0 

55.0 

ss.o 

55.0 
SS.O 

55.0 
55.0 

55 „0 
55.0 
55 . 
55.0 

55.0 
55.0 

55.0' 
55.0' 

.55 , 
55.0' 
55 . 0' 
55.0 

SS.O 
55.0 
55.0 
55 , '0' 



SS.O 
55.0 
SS.O 
55.0 

SS.O 
55,0 
55.0 

55.0 

5i.O 
55.0 

55.0 
55.0 

55 . 
55.0' 
55.0' 
SS.O 



SS . 
S'S . 
SS.O 
55.0 

55.0 
SS.O 
55.0 
55.0 



liAS,S FIAC. 
MODEL 



'0' , lOOE+'Oil 



O.lOOE+01 



HAX. CQH 
roS,/M3)' 



O.J61E+03 
0.52SE+OS 
0."09E+08 
0.684E+08 



.161E+06 
.23 5Ei-0e 
.317E+0B 
395E*0e 



0.671E^07 
0.979E-r07 
O.132E-0g 
:65E-0B 

C 491E+07 
C 7:6E+0" 
C.965E+07 

:2iE-oe 

C.381E+05 
C :29S+06 
C.i73E+36 
a 21'7£+06 

0.471E+09 
3 6SSE:+09 
0.921E+09 
a.ll4E+30 

269E+C9 
0.393E+09 
0.529E-09 
0.656E*09 

0.236E+08 
C.344EH-Q8 
. 46-lE*0S 
0-579E-<-0e 

0.1i3E+0S 
. 164E+08 
0.221E+OS 
0.275E+0S 



3a2Ev09 
5S7E+09 
.749E+09 
934E+09 



4S1E+08 
O.eSBE+OS 
886E*08 

0.111E-.09 

0.314E+OS 
0.458E+0e 

o.6i7E+ae 

77OE+0S 

0.132E+0e 
0.192E+CS 
0.259E+06 
0.323E+08 



.104E+0"l 
. 152E+08 
205E+08 
.256E*QS 

.^76E-^06 

142E+07 
,192E+07 

240E+07 



. ..1/2 


m,, . . 


. . .24 


:he,. . . 


AQC 


gO'IL CCMC 


F'QC 


SOIL 


(tfs/m) 


(Rpinm 


Ua/M3) 


CCNC 
tppicii) 


-0 . 100,E*04 ■ 


-0 999E+01 


-0 . 1001,*'04 


-D 999E+C1 




-0 999E+01 




-0.999E+0: 




-0 999E+C1 




-0 999E+C1 




-0 999e+01 




-0.999E+01 


Q.20'0'l+'O4 


'j 499E+03 


0.2:001,*04 


499E+03 




342E+03 




Q.342E+03 




2S4E+03 




0.254E+03 




C 203E+03 




0.203E+O3 


0,400E+'Q4 


C 27CE-04 


-0.10'OE*04 


-0.999E+01 




ie5S+04 




-2.999E+01 




a 137E+04 




-O.999E+01 




110Sf34 




-0.999E+01 


0.400I+'03 


a. J63E-C3 


■Q..400'E*03 


C 363E-.03 




Q.249E-HC3 




C.249E+33 




0.184E*G3 




C.184E+03 




0.14 8E*05 




0.14eE+03 


0.3'S0E+i02 


3 223E+04 


0.225E*"02 


C.i40E+04 




153E+04 




0.95BE-Q3 




C 114E-^04 




0.7I1E*03 




C 909E+03 




SSSE'-Ci 


0.2,OOE*Oi5 


917E+02 


0.70'0'1*M„ 


0.321E^02 




0.63OE+O2 




0-220E*02 




0.46BE+02 




0.164E+02 




3^7E+02 




132E1-02 


0.40OE*O4 


O.SD2t.+02 


0,13Sg*04 


0.203E+02 




413F+02 




0.139E+02 




C.307E+O2 




C.104E+02 




0.246E+O; 




0.a32E+Cl 


o,i,S0:e*O4 


501E+03 


0.600E+03 


C.lf£+OJ 




0.343E*0j 




0.il5S*0j 




0.255E*03 




C 851B+02 




2O4E+03 




0.682E+02 


'O'.l2'0'l»O4 


4S1E+03 


0.4008*03 


O.lSOE+03 




0.309E+Q3 




0.1O3E+O3 




23DE+03 




0.766E1-0J 




C 1S4E+D3 




0.614E+02 


0.7'00'E+02 


0.756E+D0 


0.350,1*02 


0.378E+00 




51SE+0Q 




0.2S9E+OO 




O,3e5£+0Q 




D.193E*OD 




309E1-00 




0.15SE+O0 


0.8SQE+'O5 


0.774E+04 


0,280E+05 


Q.256E+04 




0.532E+04 




0.17SE+04 




a 396E-f04 




C;.131E+04 




3 317E+04 




C.105E*04 


0.240E+04 


0.316E+03 


'Q'.,240E+04 


0.316E+03 




217E+C3 




0.217E*03 




0.161E-O3 




0.151E-03 




129E-03 




0.129E-03 


. 1001+05 


0.356E+O4 


'0.4OOE*'0'4 


0.146E+04 




0.251E+04 




100E*04 




C.186E+04 




0.745E*03 




0.149S+04 




0.597E+03 


0.420E*0'4 


0.236E+G4 


-0.1001*04 


-0.999E-01 




0.i62E+O4 




-0 999E+01 




0.i20E+04 




•0.999E+01 




0.964E*03 




-Q.999E+01 


0.,370:B*05 


0.152E<-D6 


-0 . 100E:+04 


-0.399E<-Ol 




llOE+06 




-0.999E+01 




C.842E4-0S 




-□ 999St01 




0.6S6E+Q5 




-C.9?9E*01 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

I 

I 

I 
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Table 13.10 



SunmiaY table without soil resistaaee. 



sION {K) = 50 X SO 

(H) = O.OSO 
FRICTION VmJXmC (M/S) - 0.200 



AQJJO 



(M) 



CM) 



ttASS FHAC. 



,toa/K3i 



. 1/2 



Ethy: 



Mapttalene 



ChloroBie^harie 



Carbon 
tatraehlei-iaii.'. 



1 , 2 -Dichlorethaae 12 5 



1. 1- 
DichloFOAChyle 



Trichloroeehyleae 296 



l,2~Diclilor 



Tetiracloroettoylaaa 235 



1,, 2~DicU 













AQC 

(UC3/M3) 


SOIL 'GCHC 


FQC 
UG,/M3 ) 


SOIL 
CCMC 
{ppmt} 


2.0' 
1.5 
1.0' 
'0.5 


55. 
5S.0 
55.0 
SS.O 





lOOE+Ol 


D.2265:+0S 
0. 3222+06 
C1.419E+08 

U.631E+0S 


-0.100'1+'04 


-0.9991*01 
-0.9991*01 
-Q.999E*01 
-0.9991*01 


-0.1001+04 


-0 . 9'9:9E+'Q'l 
-0.99§E+Q'l 
-0 . 9'if l+'O'l 
-'0.99'9E*01 


2.0 
1.5 

1.0' 
O'.S 


55.0 
55 .0 
S'S.O 
55.0 





lO'O'E+'Ol 


D.lOlE-i-06 
D 144E*-0S 
0.200E+Og 
D 282E+Q8 


O.2OOE+'04 


0.798E.+03 
. S60E*03 
O.iOlSfOS 
0.2SS1+03 


0-200'B*04 


0.79,81*03 
O.S6'0E*0'3 
0.401E+03 
0.28SE+'0'3 


2.0 
1.5 

1.0 

■O'.S 


5.5.0 
55.0 
55.0 
■55.0 





100E*'Q1 


0.419H+07 

0.596E-C7 
0.834Z+CT 

C.1J.7E+08 


0.40'0l+04 


0.4311*04 
Q.303E*04 
0.2171*04 
0..1S4E:*04 


-0 . 1001'*'04 


-0.9'9:9E*01 
-0.'9'9il+'Ql 
-'0 . 9991+01 
-0.999E+01 


2.0 
1.5 

l.Qi 
0.5 


SS.O 

55.0 

55.0 

.SS.'O 





lOOE+'Ol 


D.307E+07 
0.438E+07 
0.610E-1-C7 

0.860E+07 


0,490i+0'.3 


. 5iOt*03 
0.4071*03 
0.2921*03 
0.2071*03 


0,4001+03 


O.S.SOE+03 
0.4.07E*'&3 
■0.2 921+03 
0.2071+03 


2.0 
1.5 
1.0 
0.5 


55,0 
55.0' 
55.0 
55.0 





1001+01 


C 55CE*05 
C.785E+05 
D.llCE+06 
0.154EtCS 


0.360.iE+'0'2 


0.3571*04 
0.2 501+04 
..li01*04 
0.12SE+04. 


0.225E*'G'2 


'0.223E*'0'4 
0.1571*^04 
. 1121*04 
0.798E*0'3 


2.0 
1.5 

1.0 
'0.5 


55.0 
55.0 
SS.O 
55.0 





lOOE+01 


0.295E+09 
0.4202*09 
0.585E+09 
e2lE+09 


0.200E*'0'5 


0. 1461+03 
0.1031#03 
0.7371*02 
O.S2iE*02 


- 7001+04 


O.5l21+'0'2 
0.3591+'0'2 
0.,258E+'02 
0.184E+"0'2 


2.0 
1.5 

1.0 

'0 . 5 


55.0 
SS.O 
55.0 
55. '0' 





lOO'E+'Q'l 


Q.iegE'-cg 

□.241E+C3 
0.335E+09 
Q.471E+0S 


0.400B*'O4 


0.9611+02 
. 6751*02 
0.4e4E*02 
0.3451+02 


0.1.35E+Oi4 


0.325'l+0'2 
0.2281+'02 
■0.163E*'0'2 
0.ll6B+'02 


2.0 
1.5 
1.0 

'0.5 


SS.S 
55.0 
55.0 
SS.'O 


0' 


10'OE+'.01 


0.148E+C6 
0.211E+08 
0.294E+C8 
0.413E+08 


. 1801+04 


0,S001+03 
0.5611*03 
0.. 4031*03 
0.2S61*03 


0.600'E+'03 


0,2671+03 
0.1g7E*'0'3 
0.134E+0'3 

Q.95Sl+'0'2 


2.0 
1.5 

i.-o 

0.5 


S5.0 
55.0' 
55.0 
55,0 





lO-O'l+Ol 


0.705E+C7 
□ .100E-r08 
0.140E+OS 
197E-0e 


. 120,E*'Oi4 


0.7201*03 
O.S051+03 
0.3621*03 
0.2581*03 


Q,.40'0'E+'O3 


0.24'0E*'O3 
0. 1681+03 
0.121B*03 
O.aS'9E*'0i2 


2.0 
1.5 

1.0 
0.5 


55.0 
55.0 
55,0 
55. S 





lOOE+'Sl 


D.239E*09 
Q.341E*09 
475E*09 

0.668E4-:9 


. 700E+-02 


0.1211+01 
O.S471*O0 
. 'SOai+OO 
0.4321+00 


g.3S01+'Oi2 


. 6041*00 
0.423B+00^ 
. 304E*^0^0 
O.2'161+^0'0 


2.0 
1.5 
1.0 
'0.5 


55.0 
55 . 
55.0 
55.0 





IQ-O'E+'O'l 


0.283E*0e 
D.403E-0S 
D.561E*CS 
0.790E+09 


. 850E+05 


0,1231+05 
0.166.1*04 
. 6231*04 
0.4441*04 


0.28i31+05 


0.409'l+'04 
0.287E+'04 
Q.ao£E*M 
0.i47E+O4 


2.0 

1.5 

1.0 
0.5 


SS.O 
55.0.' 
55.0 
SS.O 





10-0'E+Ol 


O.i97E+0S 
0.280E*-03 
0.331E+06 
0.550E+0t 


0.2401+04 


, 5051+03 
0.3541*03 
0.2541+03 
0.1811*03' 


0.240'l*O4 


0.5051+-03 
0.354,E+'03 
0.254:E*'03 
O.ISIE+'OS 


2.0 
1.5 
1.0 

0.5 


55.0 
55.0 
55.0 
.55.0 





lOOl-i-Ol 


0.824E+07 
D.118E+0S 
0.164E+08 
Q.231E*08 


0.100.E+OS 


0.S821*04 
0.40il*04 
0. 2941*04 
0.20fE+04 


0.40'0'E+O4 


O.23.41*'0'4 
0.164.1+-04 
0.11.8'E*04 
0.S3.7E+O3 


2.0 
1.5 

1.0 
0.5 


SS.'O 
55.0 
55.0 

55.0 


0' 


l'0.OE*01 


0. 65 IE' 07 
0.92SE*07 
0.129E*CS 
a.l82E*DB 


0.4201*04 


. 3771*04 
0.2651+04 
0.190E+04 
0.1 3 51+ 04 


-O'.lO'0'E*O4 


-0.999E+01 
-0 . 9991+01 
-D.999E+01 
-0.999E+Q1 


2.0 
1.5 

1.0 

■0,5 


SS.'O' 
55.0 
55.0 
55.0 


iQ. 


lOOK+Ol 


a.610E>06 
Q.870E+06 
Q.121E+07 
0.171E'-07 


. 370E+05 


0.2211*06 
0.1671+0'S 
0.12i51*06 
0.93S1+05 


-0,1'0"0'1*04 


-0.9''9'9.B*01 
-0.9991+01 
-0.99'91*Q'l 
-0.9991+01 
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Table 13.11 



Summary table without soil resistance , 

SOOHCl DIMENSION (H) = SO' X SO 
ROOGHNESa OV^ SOURCl (M) = 0.100 
FRICTION VELOCITY (M/S) = 0.200 



I 
I 



Ethyib«nzen,e 



Styrene 



Hapcihail^ie 



9M 



Clil,efQBethane 191 



. Br^afBettians 



CarboB 
■Cetraciilo,rxd» 



1,2-DiehlQi'ettaBe 125 



1,1- ■' 30« 

Dichlo'roe'thylene 



Itichloroethylene 296 



1 , 2 -Dichl, oroBr opane 2 56 



Tetracloroethyliene 235 



Chlorobenzene 211 



1, 2-DicUoroibenzeBe 8& 



HTS (M) 


XP (M) 


■»ASB 'fWkC. 
MODEL 


MAX. CON 
IUG/M3) 


. , .1/2 


HR. . . 


24 


HE. . . 










|(UG/M3 ) 


SOIL CCMC 
(ppnnn 


UG/M3 ] 


SOIL 
CCNC 

(ppmm) 


2.0 

1.5 
X.O 
0.5 


55.0 
55.0 
55.0 
55.0 


O.IOOB+Ol 


0,2'67B+0'8' 
0.3iS3E+0'8 
0.481E+0'8 
. 632E+Q'a 


-Q.lOQE+04 


-0.999E+Ci 
-0.999E-^01 
-0.999E+01 
-0.999E+C1 


-0 . 1001*04 


-0 999E-»0l 
-G.999E+01 
-0.999E+01 
-0.999E+01 


2.0 
1,5 
1.0 
0.5 


55.0 

S5.0 
SS.O 
55. 


O.lOOE+01 


O.llSE+'O'B 
0.i621+'08 
0.212E+0'.S 

0.2821*08 


0.2001*04 


Q.675E*03 
0.496E+03 
364E-.03 
C.285E+03 


0.2Q'OE+04 


0.675E-03 
0.496E-03 

0.374E+03 
0.285E+03 


2-0 
1.5 
1.0 
0.5 


. 55.0 
.55.0 
55.. 
55. «■ 


O.IOOE+Ol 


0,4961+07 
0.674E+07 
O.Bi4E+07 
O.llBE+08 


0.400'E+04 


C.365E+04 
C 268E*04 
0.2D2E+04 
C.154E+04 


-0 . 1001*04 


-0 999E+C1 
-0.999E+01 
-0 999E+QI 

-0.999E+Q1 


1-0 
0,5 


55. 0' 
55.0' 
55 ..'0' 
55.0' 


0' . lOOE+Ol 


0.3631+07 
0.4941*07 
0.655E*07 
0,8601+07 


0'.4'0'0'E+03 


C 49iE+03 
0.361E+03 
C.272E-'03 
C.207E+03 


0.4001*03 


0.491E*03 
0.361E+03 
0.272E-03 
207EO3 


2.0 

1.0 
0.5 


55,0 
55.0 
SS.O 
55,-0 


Q . lOOE+01 


0.6S1E+05 
0'. 8861+05 
0.117E+Q€ 
0.l54g+Q6 


0.36'0.1+02 


302E+04 
0.222E-04 
D.168E+04 
0.127E+04 


0.22SE+02 


0.183E+04 
0.139E-04 
0.105E+04 

O.'797E-r03 


2.0 

1.5 
1 

0.5 


SS.O 
55.0 
55.0 
SS.O 


, lO'0'l+O'l 


O.348E+09 
0.473E+09 
, 6261+09 
0.820E+09 


0.200E*'05 


0.124E+03 
0.912E+02 
0.689E+02 
0.S2 6E+02 


0.7001*04 


0.434E+02 
0.319E-r02 

0.241E+0? 
0.134E-02 


2.0 
1.5 

1.0 
0.5 , 


55.0 
55.0 
55 „0 
55.0 


O.IQQE+Ql 


. 19'9'E+09 
0,271E*09 
0.3S9'E+09 

0.4711+09 


0,4001*04 


0.815E+02 
C..599E+02 
0.452E+02 
0.345E+C2 


0.1351*04 


0.275E-02 
0.202E+02 
0.153E+02 
0.116E+02 


2.0 
1.5 
1.0 
0.5 


55.0 
55.0 
SS.O 
55.0 


0,1008+01 


0.174E+08 
0.2371+06 

0.3151+08 
0.413E*0i 


0.1801+0'4 


678E+03 
0.493E*03 
0.376E-03 
0.236E-a3 


. iO'0E+'03 


0.226E+03 
0.166E+03 
0.125E+03 
0.954E+02 


2.0 
1.5 
1.0 
0.5 


SS.O 
55.0 
55.0 
55.0 


0.100E*01 


0.8321*07 
0.113E+0e 

0.1 SOB* 08 
0.1S7I+-0'8 


Q.120E*0'4 


610E+a3 
0-44SE*03 
O.J3SE+a3 
0.25eE+03 


0,40Q'B*Oi3 


0.203E+Q3 
0.149E+03 
0.113E+03 
0.8S0E+02 


2.0 

1.5 
1.0 
0,5 


55.0 
55.0 

55.0 
5,5 . 


. 1001*01 


0.282E+-09 
0.384B-09 
0.5011*09 
0.6S8E+09 


0.7O0E+62 


0.1025+01 
0.752E+0Q 
0.567E+00 
0.432e+00 


0,3S0'l+0'2 


O.SllE+00 
0.376E+00 
0-284E+00 
0.216E+00 


2.0 
1.5 
1.0 
0.5 


55.0 
55.0 
SS.O 
55.0' 


0.1001*01 


0.334E*'0'e 
O.4541+'0'8 
. 602E+08 
0.790E+'0« 


0. 8501+05 


0.104E+OS 
0.769E+04 
D.5e2E+04 
0.444E+O4 


0.280B+OS 


0.346E*04 
0.255E+04 
0.192E+04 
0.147E+04 


2 
1.5 
1.0 
0.5 


SS.O 
SS.'O 
55.0 
SS.O 


iQ' . lOiOE+flil 


0,2321*08 
'0.316E+08 
'0'.419E+O8 
'0', 5501+08 


0.240E+04 


D.428S+03 
0.314E+C3 
0.237E+03 
C.lSlE-^03 


0.240B+04 


0.42SE+O3 

a.314E+03 
0.237E+03 
0.131E+03 


2.0 

1.5 
1.0 

0.5 


55 . 
55.0 
55.0 
55.0 


O.l'O'O'l+O'l 


'0', 9741+07 
O.133E+0a 
0.1761*08 
0.2311*08 


0.1'0'OE*OS 


0.493E+04 
0.363E+04 
0.274E*04 
0.209EfO4 


0.4001*04 


0.198E+04 
0.146E+04 
O.llOE+04 
0.a36E+03 


2.0 

1,5 
1.0 

o.s 


55.0 
55.0 
55,0 
55.0 


0.10'QE*01 


, 76'9'E*07 
O.1'0'5E+O8 
0.1391+08 

0.182E+08 


0.420E+'04 


0.319E+04 
0.23 5E+04 
0.1^72+04 
1J5S+04 


-O.lOOE+04 


-0.999E+01 
-0 g99E+01 
-0 999E-^01 
-a.999E-^01 


2.0 


SS.O 
55.0 
55 . 
55.0 


O.lOflE+01 


0.721E+0S 
0.§a2E+06 

0.13101*07 
0.171E+07 


0.370E+05 


C 194E+06 
0.151E+a6 
a.ll9E+06 
0.934E+05 


-0'.l'0'0E+'04 


-0.9^9E■^01 
-0.999E1-D1 
-0,999E+01 
-0.999E+D1 



I 
I 
I 
I 
I 
I 

I 

I 
I 
I 
I 
I 
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Table B3,12. 



CHEMlCfiLS 



Sunmary table without soil resistance. 
SO'OmCE DIMHISION (H) = 50' X 50 

mxmmms over so'toci cm) = o.im 
mx^im VEI1.QCITY i|:h/s) = 0.200 



AQL.HO 



I 
I 
I 
i 
I 
I 
I 
I 
I 
I 
I 



l:tliyl.beia'ene 



.Seyr'«a.e 



Mapthalene 



Chloromethane 191 



IroBovetlMne 



Carbon 
tetraehloi'Me 



1 ,, 2-DicU,©r#'thaae 1.2 S 



1,1- 

Dichloro«tliyleiia 



'Trichl.oroetbyl.eiiA 



1 , a-SicMorepropaae 2,56 



'Tetracloroethylene 235 



CUerobeBa^aie 



Iri-SlcUorobenzene '86 



I 
I 
I 
I 
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HTS (M'l 


XP (M) 


:hrss frac. 

MODEL 


mx. cos 

!(0G'/M3) 


,,.l/2 


fm... 


, ..2'4 


IK . .' '.„ 










AQC 


SOIL CCMC 


F'QC 


SOIL 










i(US/M3'l' 


(ppom 


UG/M3)' 


CCNC 
(ppnuRj 


2,0 


55.0 


0.1001+01 


C 3:0E+&S 


-O.IOOE+04 


-O.999E+01 


-O.lOOE+04 


-0 999E+01 


1.5 


■55. '0' 




402E+08 




-0.^^9E^01 




-0.999E+Q1 


1.0 


S5.0' 




0.506E+08 




-0.999E+01 




-0 999E+01 


0.5 


55.0 




0.620E+08 




-0.999E+01 




-0.999E+Q1 


2.0 


55.0' 


O.lOOE+01 


138E+nS 


0.200E+04 


C.581E+03 


0.2001+04 


5S1E+03 


1.5 


55.0 




18CE+08 




D.448E+03 




C 448E+03 


1.0 


55.0 




0.226E^^08 




0.356E+03 




J56E+D3 


0,5 


5-5. '0 




277E+U9 




D.29QE+03 




0.290E+03 


2,0 


55.0 


0.. 1001+01 


0.577E+07 


0.4001:+04 


C.314E+04 


-0 . 1001+04 


-0.399E+01 


1.5 


55 . 




0.743E+07 




:;.242E+04 




-0 999E+01 


1.0 


S'S.O 




0.942E-^a7 




C 192EfC4 




-0 999E+01 


0'.5 


55.0' 




0.11SE+C3 




C.157E+04 




'0 999E+01 


2.0 


55, Oi 


0.1001'tOl 


422E+07 


O.iOOE+03 


'J.422E+03 


0.40OE+'0'3 


422E+03 


1.5 


55, '0 




547E+C7 




C.325E+03 




0.325E<03 


1.0 


55.0 




0.689E+37 




C.25SE+03 




3 258E+03 


0,5 


55,0 




854E+07 




Q.211E+C3 




211E+03 


2.0 


55.0 


0.100S»01 


757E+Ji 


0.3S0E*02 


Q.26QE+04 


0.22SE*'0'2 


3 162E*04 


1.5 


55.0 




0.982E+OS 




2Q0E+04 




3 125E+04 


1.0 


55.0 




124E-I06 




D.159E+04 




995E+03 


O'.S 


SS.O 




0.1S2E+06 




0.13DE+04 




8HE*33 


2.0 


55.0 


0.100E*01 


404E+09 


0.2001+05 


D.107E+03 


. 700B+04 


374E+02 


1.5 


55,0 




0.523E+09 




0.325E+C2 




a 289E+02 


1,0 


55.0 




658E+09 




0.656E+C2 




230E+02 


■Qi.S 


5S.0 




0.303E+09 




0.537E+02 




188E+02 


2,0 


55.0 


0.100i:*0l 


232E+09 


0.4001+'0'4 


0.7C1E+07 


0.1351+'0'4 


237E+02 


1.5 


SS.O 




300E+09 




Q.541E+02 




183E+02 


1.0 


SS.O 




O.jVSE-Og 




0.43OE+02 




145E+0? 


01.5 


55.0 




462E+09 




35ls^o^ 




119E+07 


2.0 


55.0 


o.iOOE+qi 


0.203E+0S 


0*.1S0S*'04 


5S3E+03 


'0'.6'0>0'l+'0'3 


194E+03 


1,5 


55.0 




263E+0e 




Q.449E+03 




15aE+03 


1.0 


55.0 




0.331E*0S 




0.357E+03 




119S+03 


0.5 


SS.O 




0.40SE*08 




0.291E+03 




972E+02 


2.0 


55.0 


0.1001+01 


957E*07 


0.120't+'0'4 


0.524E+0J 


'Q..,4'0'0E+'03' 


175E-r03 


1.5 


SS.O 




0.125E*0S 




0.405E+03 




135E*03 


1.0' 


SS.O 




0.158E+0S 




a 322S+03 




107E*03 


01,5 


55.0 




193E-08 




0.263E+O3 




D 376E+02 


2.'0 


55.0 


0.100E*01 


Q.i2eE»09 


0.700l*0'2: 


O.aSOE+00 


'0'.35'OB*'02 


3 440E*00 


1,5 


55.0 




0.425E+09 




0.679E+00 




D 339E*aO 


1.0 


55.0 




0.S35E+09 




3.539E+00 




270E+00 


o.s 


SS.O 




0.£55E(09 




C.440E1-00 




220S+00 


2.01 


SS.O 


o.aooi+0,1 


3.363E+08 


0,;i50I'+'©5 


0.899F+04 


0.280E+'05 


29eE+04 


1,5 


55,0 




Q.533E+08 




0.695E+04 




0.230E+04 


1.0 


55.0 




0.633E+08 




0.553E+04 




0.183E+04 


O.S 


55.0 




0.775E+08 




3.452E+04 




149E+04 


2.0 


SS.O 


0.. 1001*01 


C.270E+08 


0,24l01'-i-'0'4 


:j.36&E*03 


0.240E+04 


368E+03 


1.5 


55.0 




3.3502*08 




0.284Et-03 




284E+03 


1.0 


55.0 




0.441E+08 




0.225E+03 




225E+03 


0.5 


55.0 




0.540E+0f. 




0.1S4E+03 




184E+03 


2.0 


SS.O 


O.IOOE+Ol 


0.113E+08 


O.IQ'QE+'O'S 


U.424E+04 


0.'400E*04 


17CE*04 


1.5 


SS.O 




0.147E+08 




328E+04 




131E-04 


1.0. 


55.0 




C.:85E+08 




0.260E+04 




104E<-C4 


0.5 


55.0 




3.227E-t08 




0.213E+04 




851E*03 


2.0 


SS.O 


0, 1001*01 


8J5E+07 


0.420'E'+"04 


0.275E+04 


-'O.1S0E+O4 


-O.999E+0I 


1.5 


SS.O 




C.il6E+08 




!) 212E+04 




-0 999E+01 


1,0 


55.0 




146EtOS 




0.1fc3E+04 




-0 S99E+01 


0.5 


SS.O 




J.17gE+0e 




C.137E-t-04 




-0 999E+01 


2 . 


SS.O 


o.ioo«*oi 


D.B39E*06 


0.37'0'B*'0'5 


:.172E+DS 


-'O.lOOE+04 


-0 S99E+01 


1.5 


SS.O 




0.1D9Eh-0'^ 




C 139E+06 




-0 999E+01 


l.O 


55.0 




0.137EH.07 




C.114E+06 




-0 999E+01 


Q.S 


S3..0 




0.16BE+07 




949E+Q5 




-0 999E+01 
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Table B3.13 



.Sufflmary table without Boil rasistance. 

SOOmCE DIMaJSIOiN {M) = 100 X 100 

EOOGISIESS OVra. SODRCl CM) = 0,050 
FRICTIOH VELOCITY (M/S) = 0.100 



K 



:iit 



Bttayltaosflne 



Styrene 



Mapthalene 



.if|| 



:«|. 



CUorcane thane 191 



SroBOEM'tliaxts 



Carbon 
tetraiehloriae 



l.,2-Diehlar«th4B« 125 



1,1- 30« 

Dicbloroethylene 



Trichloiroethyl'ene 29 fi 



l,,2-DieU,ss'oprBp«ae 2Si 



Tetracloro«:'tliyl«ae 235 



ChlorobenBeBe 211 



1,2-Dichloroibensenei 86 



2.0 
1,5 
1.0 

0-S 

?.o 

1,5 
1.0 
0,5 

2 .0 

1 5 
1.0 
0.5 

2.0 
1.3 

i.O 

o.s 

2.0 

l.S 
1.0 
0.5 

2.C 
1,5 
L.O 
0.5 

2.0 
1.5 
1.0 
O.S 

2.0 
1.5 
1.0 
0.5 

2.0 
1.5 
1,0 
0.5 

2.0 
1.5 
l.Q 
0.3 

2 .0 
1-5 
1.0 
0.5 

2.0 
1.5 
1.0 

O.is 

2.0 
l.S 
1.0 

Q,S 

2 C 
1.5 
1.0 
0.5 



1.0 

a.s 



105. 
105.0 
lOS . 

105.0 

105.0 
lOS.O 
lOS . 

105,0 

105 . 
105.0 
IQS . 
105.0 

105 . 

105. a 

105.0 
105 . Q 

105 . 

10-S . 
105 . 0' 
105. Q 

105.0 
105 . 
lOS.O 
105 . 



105 
105 
105 
105 

105 

105 
105 



105 . 

105 . 0' 
108.0 
105 . 
105.0 

lOS . 
105 . 

lOS.O 
lOS.O 



105, 
105, 
lOS, 

105, 

105, 
105. 

105, 
lOS. 

105. 
105. 

105. 
105. 



105.0 
105.0 
105.0 
lOS.O 

105.0 
105.0 
105.0 
105.0 



MASS rrnnc. 

MODEL 



. lOOl^Ol 



■0' . looE+oa 



, lOOB+fll 



lax. COM 

CUG/M3) 



0.4a2E-03 
0-5806-08 
0.795E-0S 
0.105E-0S 

0.179E+08 

assE-'Oe 

CaSSE-QS 

o.47ie*Qs 

0.746E-07 
10SE*0S 
a.l48E-08 
0.196E-06 

54eE*Q7 
D 799S-'a' 
lOSE-^OS 
□ .144E-»0S 

9803405 
142E+06 
3 194E+06 
0.258E+06 

a-524E+09 

0.7S6E+09 
O.1O3E+30 
1373+10 

0.3C0E+09 
0,433E+09 
0.593E+09 
0.785E+09 

a,2g3E408 
3''SE+08 
b2CE+08 
0.689E+0a 

0.125E+08 

0.181S*OS 
0-2482*08 
0.328E+0S 

□.425E+09 
□-614E+09 
0.841E+O9 

a.iiiE+10 

2 502E408 
a.724E+Q8 
0.994E-08 
Q.132E4C9 

0.350E*Oe 
O.SOSE-'OS 
0.692E-Q6 
0.918E*08 

147E*0S 
212E-08 
0.290E-08 
0.385E-0a 

D.116E-08 
0,167E-08 
C.229E+0S 
C.304E*D8 

lOSE+07 
IS-'E+D'' 
215Et07 
0.286E+Q7 



AQC 


SCIL CCMC 


FQC 


SOIL 


CDG/M3) 


ippirar. 


DG/KJ) 


cctie 

(ppmm) 


-O.lOOE+04 


-0.999E+01 


-0.1001*04 


-C.999E+01 




-C.999S+01 




-0.999E+0i 




-0.999E+01 




-0.999E+01 




-0.999E+01 




-0.999E+01 


0i.2001*i0i4 


0.4-19E-^0j 


0.200E+04 


449E+03 




D.311E-03 




0.311E+03 




0.227E+03 




0.227E+03 




Cl'lE-O^ 




171E+03 


|0'.400E*|04 


D 243E*04 


-0 . 1001+04 


C 99SE+0: 




0.1653E-O4 




-C.999E+01 




0.123E-04 




-3 999E+01 




0.924E403 




-0.999E+01 


i0.40i0iB+0i3 


0.32eE+O3 


0.4Q0B+O3 


0.326E+02 




Q.226E-03 




0.226E^03 




:64E*03 




0.164E+03 




0.:24E^03 




J.124E+03 


iQi .,36011*02 


0.201E+04 


0.22SE+02 


0.126E+04 




a.l39E*04 




0.870E+03 




0,1C1E+04 




634E403 




0.764E+03 




0.477E■^03 


0.20iOiE+Oi5 


0.823E402 


. 7001+04 


0.288E+02 




Q.57iE+02 




0.200E+02 




0.417E+02 




146E+02 




0.316E+02 




O.lllE+02 


0..4i0'0iE+04 


Q.541E+02 


^0.135E*0i4 


1S3E+02 




□ 375E402 




126E+02 




Q.274E1-02 




0.923E+01 




Q.207E-Q2 




0.697E+01 


0' . lS01-i-Oi4 


0,45OE+03 


. 6001+03 


0.150E+03 




0.312E+03 




0.104E'^03 




0.227E+03 




3 753E+02 




i72E+03 




572E+02 


iOi.l20iE+Oi4 


0.405E*03 


0.400E+P 


0.135E+03 




0.2SOE*03 




935E+03 




0.205E+03 




0.682E+02 




a.l55E+03 




C.515E+02 


Oi.7i0OiE*0i2 


0.679E+00 


0.3SOB+0i2 . 


339E+Q0 




0.470E+00 




0.23SE+00 




0.343E+O0 




0.172E+00 




0.259E+00 




130E+00 


0i,850il+0i5 


0.696E+04 


0.280E+OS 


0.230E+04 




0.4B3E+04 




C.160E+04 




353E1-04 




116E+04 




0.2*ieE+O4 




O.B7SlE*03 


iOi.240'E*Oi4 


Q.2e4E*C3 


0.240B+04 


0.284E+03 




197EH-03 




0.197E+0J 




0.144E+03 




0.144-E+03 




0.10a£+03 




108E+03 


Oi..liOOiB+iOi5 


0.3283+04 


0.400'E+04. 


0.132E+04 




0.227E+04 




0.911Et03 




0.166EtO4 




0.665E+03 




a.l2SE+04 




O.SOlE+03 


0.42QE+04 


□.212E*04 


-Q.100E+'Qi4 


-0.999E+01 




0.147E+04 




-0.999E+0: 




0.in7E+04 




-0.999E+01 




S09E,.O3 




-0.999E+01 


0.3701+05 


0.139E-rO6 


-0 . lOQE+104 


-0.999E+01 




D.lOlS+06 




-0.999E-01 




0.7S8E+OS 




-0.999E+01 




0.5e3E+05 


, 


'0.999S+01 
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Table 83.14 SumnarY table 


without 


sO'il resiataiftce. 
















SOURCE di:m:ension (m) = loo x lOO 

ROOGmiSS OV^ SOORCE (M) = 0.1 0'O 
FRICTION VELOCITY (M/S) ■ 0,100 
















CHraiCAtS AQJIO 


HT-S (K) 


m (M:) 


MASS FRAC. 

MO'D'IL 


Max. COM 

(Ue/M3.) 


...1/2 

AQC 
|0C/M3i' 


HR. . . 

SOIL CCNC 

(ppBim 


...24 

F'QC 
U'G/M3| 


SOIL 
CCNC 
(ppnun) 




Benzene 21 


2.0 
l.S 

1.0 
0.5 


105.0 
105.0 
lOS.O 
105.0 


0,1001+01 


0.4671+08 

o.i4aE*08 

0.S511+08 
0.1O'6E*08 


-0.100E+Q4 


-0 999S+01 
-0.999S+01 
-0.999E+01 

-0 ggsE+oi 


-Q.10'OE+'0'4 


-0.999E.fO: 
-0.999E401 
-0.999E*01 
-0.999E+01 




Toluene 291 


2.0 

1.5 
1.0 
0.5 


105,0 
105 . 
105.0 
105.0 


0,1001+01 


0.2'0'91*08 
0.2 891*08 

0.38'OE*08 
O.476E+08 


0.200E+04 


a.3SSJi+03 
278E+03 
a.212E+03 
Q.169E+03 


. 2'0flE*O4 


0.385E+03 
0.278E*03 
0.2121*03 
C.169E403 




EthFlbeazene 119 


2.0 
l.S 

1.0 
0.5 


105,0 
105.0 
105.0 
105 . 


0.1001+01 


0.a69E*07 
0.121l:+0a 
0.158E*08 
0.1981*08 


. 400B*04 


a.2oeE+04 

3 150E+04 
114E+04 
3 915E+0J 


-O.lOOl+iO'J 


-0 9991+01 
-0.999S+01 
-0.999E+01 
-0.999S+01 




Styrep« 376 


2.0 
1.5 
1.0 
0.5 


105.0 
105.0 

105.0 
105.0 


0.1001+01 


0.63'6E*07 
0-.882E*07 
0,.11'SE:*08 
0.1451:+0l 


0.400E■^03 


a.280E+03 
J.2C2£-f0J 
154E+0J 
123E+03 


0.4001+03 


0.280E--33 
Q.202E+a3 
1S4E+03 
0.123E+03 




Mapthalene 213 


2.0 
1.5 
1.0 

Qi.5 


105.0 
105.0 

105.0 
105.0 


0,1001+01 


O.H4E*0€ 
0.1S8E*0'6 
0,20'81:*0'S 

o.aeiB+oiS 


0.36OE+O2 


3.172E+04 
0.124E+04 
0.346E403 
0.756E403 


0.22SE+I02 


0.108E+04 
0.777E+03 
□.592E+a3 
472E+03 




Phlor-ranaf-haTij* 1<»1l 


2.0 
l.S 

1.0 
0.5 


105.0 
105.0 
105. Q 
105 . 


0.100E401 


0.6091+09 
O..843E*09 
0.11lE»lO 
0.138l:+10 


0.2001+05 


709E+02 
0.512E+02 
0.390E+02 
0.314E402 


. 700E+04 


0.248E+02 
0.179E+02 
0.137E+02 
C.llQE+a2 




iBromwaerhanP 190 


2.0 
1 . 5 
1.0 

0.5 


105 . 
105.0 
105.0 
105 . 


. lO'Ol+Ol 


0.349iE*09 
0.484E:*0§ 
0.6351*09 
&.792E+09 


0.400E+04 


0.465E+02 
D.336E^-02 
0.25eE+O2 
0.205E+02 


0.13SB+.04 


0.157E402 
0.113E402 
0.863E401 
0.692E+01 




Carbon 54 
tetraehlo»ia»-- 


2.0 
l.i 
1.0 
0.5 


105 . 
105.0 

105.0 
105 . 


.O.lp'Ol+Ol. 


0.30€E:+08 

■0.424E*08 

0.5571+OS 

O..'69'61+0e 


0.160E+04 


0.3B7E+O3 
Q.279E+03 
0.212E+03 
0.170E+03 


. SOQE+03 


0.129E+03 
930E+02 
0.7Q3E+02 
0.567E+02 




1 , .2 -Pichl,orethaiie 125 


2.0 
1.5 

1.0 
0.5 


105 . 
105 . 
105 . 
105,0 


. lO'OE+Ol 


0.14'eE408 
0.202B+OS 
O,2'651.*08 
0.331E+0i 


. 120E+04 


0.348E+03 
0. 2511-^03 
0.191E+03 
C.153E+03 


0,4001*03 


0.116E403 
C.837E402 
0.638E402 

0.S11E402 




1,1- 306 
Di'diilorse'ebylene 


2 . 
1 . S 

1.0 
0.5 


105 . 
105 . 
1,05 . 
105.0 


0.10'Q'E401 


0.4951+09' 
0.6Sil+O9 
0.900E+09 
0.112E+10 


0,7001+02 


S84E+00 
0.421E+00 
C.321E400 
0.257E+00 


0.350B402 


0.292E4DQ 
0.211E40Q 
O.1S0E400 
3 128E4D0 




Tricliloroethylene 29 i 


2.0' 
1.5 
1.0 
. 5 


105 . 
105 , 
105 . 

105. 


. lO'O'E+01 


0,5151+08 

o.aiiE+oe 

0,1061+09 
0.133E+O9 


0.850EtOS 


C.'599E404 
0.432E+04 
0.530E+04 
0.264E+04 


0.28QB40S 


0.198E404 
0.143E404 
2.109E4Q4 
C.372E4a3 




1 , 2 -Pi^lotvptamnm 256 


2.0' 
1.5 

1.0 
'0',5 


. I'O'S.O 
105.0 
105.0 
l'Q'5.0 


0.100'&4'01 


0.407E+08 
0.5641+08 
0.7411+08 
0.926E+O8 


0. 2401+04 


a.244E+03 
0.17CE+O3 
D.134E+03 
C.107E+03 


0,2401+04 


0.244E403 
3.176E+Q3 
0.134E+03 
0.107E403 




Tetraeloroei:ehyl«no 235 


2.0 
1.5 

1.0 
'0.5 


lO'S.O 
I'O'S.O 
I'O'S.O 
lOS.O 


© . 100E401 


0. 111.1+08 
0.237E+O'« 
0.311E+O8 
0.3S91+OS 


0.1001+05 


282E+04 
0.204E404 
0.155E404 
C.124E404 


0.400E:+04 


3.113E404 
0.ei5E+03 
0.621E403 
0.497E+03 




Clilo<robanz:«Be 211 


2.0 
1.5 

1.0 
0.5 


105.0 
105.0 
105 , 
105 . 


© . lOOB+01 


O.ISSE+OS 
0.1871+01 
0.24fi.E4O8. 
0.307E4O8 


0.420E404 


G.182E+04 
132JE:+C4 
3.10CE4D4 
Q.801E+C3 


-0.100i:*04 


-0.999E+01 
-0.999E+01 
-C.999E*01 
-0.999E401 




1, 2~Dic'liloirobe'iizeiae 86 


2.'0 
1.5 

1.0 
0.5 


105. 
105 . 

los.o 

105.0 


0.1001+01 


0.126E+O7 
0.17SB+07 
0.a:311+'07 
0.289E+I07 


0.37OE+05 


0.122E40e 
913E+C5 
0.712E+05 
0.578E+05 


-'0.100E*04 


-0.999E+01 
-0.999E+01 
-0.999E'^01 
~0 999E+01 
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Table B3.15 



table wi'tijout soil resist,ance. 



= 100 X 10 Oi 

(M) = O.2OO1 
FRICTION VaOClTY (M/S! = . 100 



AQJW' 



!M} 



XP (M) 



tetrachloride 



1 1, a -Dichlorethane 125 



1 , 2 - Di ehl oropr opane 256 



Tetraoloroetlsylenie 23'5 



l,2-0ichl 



2.0 

1,S 
1,0 

o.s 

2.0 

1.5 
i.O 

o.s 

2.0 
1 5 
1.0 
0-5 

2.0 
1.5 

I.O 
0.5 

2.0 

1.5 
1.0 

0.5 

2.0 
l.S 
1.0 
O.S 

2.0 
l.S, 

iJ 
2.0 

l.S 
1.0 
0.5 

2.0 

1.5 
l.Q 

■0.5 

2.0 
1.5 
l.fl 
0.5 

2.0 
1.5 
1.0 
0.5 

2.0 

1.5 
1.0 
0.5 

2.0 

1.5 

1.0 
0.5 

2.0 

il 

2.0 

1.5 



105 


.0 


105 


.0 


105 


.0 


lOS 


.0 


105 


.0 


105 


.0 


105 


.0 


105 


.0 


105 


.0 


105 





IDS 


.Q 


105 





105 


.0 


lO'S 





105 


.0 


105 


.0 


105 


.0 


105 


iQ 


lOS 


.0 


105 


.Oi 


105 





105 





105 





105 





lOS 





105 





105 





105 





105 





105 





105 





105 





105 





105 





105 





lOS 





105 





lOS 





105 





105 





loS 





105 





lOS 





105 





105 





105 





105 





105 





105 





105. 





lO'S . 





105. 





105. 





105. 





105. 





IQS. 





105. 





105. 





105. 





105. 






O..i6oi*oi 



O.IOOE+Ol 



0.1008*01 



O.lOiiOiE+iOa 



MAX. con 



. 540E:+O'g 
O.,7181.+0,8 
. 9i01E+0e 
iO.lO6E*0€i 

O'.241i+0g 
0.3i211+OS 



4O3E+0i& 
4751*08 

liOOE+08 
134E+08 
168E+08 

1981+08 



0.7351+07 
0.978E+07 

0.1231+08 

0.145E+08 

0.132E+06 
0.176E+06 
0.221E+06 
0.261E+06 

. 702E+0f 

0.9321+09 
0.117E+10 
0.1371+10 

0i.4O3E*O9 
0.5351+019 
. 67lE*0f 
0'.79iDE+09' 

iO. 3531+08 
■ 470E+0a 
O.S90E+08 
. 695E+Q8 

. 16i8E+08 

0.224iE+08 
, 2811+08 
. 330B+0S 

0.S71E+09 

0.759E+0i 
0.952E+09 
0.112E+10 

0.67SE+OB 
0.i98E+0a 
0.113E*0f 
0.133E+0'ii 

0. 4708*081 
0,625E+0« 
0,7851+08 
iO. 9251+08 

. 197E+08 
. 2621+08 
0.329E+08 
0.388iE+ti8 

O.lS.fiE+08 
0.2071+08 
0.2i6iOE+08 
0.307E+08 

0.146E+07 
0.19SE+07 
0.2441*07 
0.2§8E*07 



(0G/K3 ) 


SOIL CCNC 


FQC 

aG/i!3) 


SOIL 
OCHC' 

(P£SH:) 


-0 , 1001+04 


-0.999E+01 

-0.9991+01 
-Q.99fE+01 
-0.9991+01 


-O.lOOE+04 


-0.9991*01 
-0.9f9E*01 

-0.999E+01 
-0.999E+01 


0.2Q0E+O4 


0.333E+03 
0. 2511+03 
0.200E+03 

0. 1691+03 


O.2O0B+O4 


0.333E+03 
0.2S1E+03 
0. 2001+03 

0.169E+O3 


0.400E+04 


0.1B0E+-04 
0,I36E+i04 
. 108E+04 
0.916;E+03 


-O.lOOE+04 


-0.999E+01 
-0.9991+01 
-0,9991+01 
-0. 9991+01 


0.40OE+O3 


0.242E+03 
0.ie2E+03 
0.14SE+03 
. 123E+03 


0.400E+03 


0.242E+93 
. 1821+03 
Oi.l4SE+03 
0'. 1231+03 


0.360E+02 


Q.149E+04 
0.1121+04 
0.I&93E+03 
0.75i5E+03 


0, 2258*02 


0.932E+03 
0. 7011+03 
. 558E+03 
0.473E:+03 


0.20'OE+QS 


O.16ISE+O2 
0.463E+02 
O.3iS9E+02 
0.31SE+02 


O,7001+Oi4 


0-215E+02 

0.162Ei+02 
0-129E+02 

O.llOE+02 


0.4iOOE+i04 


0.403Ei+02 
0.3031+02 
0.242Ei+0a 
0.205Ei+02 


10.1351+104 


0, 1361*02 
0.102E+02 
0.8161+01 
0.694E+01 


O.I8OE+O14 


D. 3351+03 
0.252E+03 

.201E+103 

0.170E+I03 


. 600e*03 


0.112E+03 
. 840E+O2 
. 6€9B+i02 

O.5681+i0!2 


0.1201+04 


0.3OIE+IQ3 
0.227E+03 
O.iaiE+03 
0,1541+03 


Q.40Se#03 


. lOOE+03 
0.7561+02 
O.f03E+02 
iO.512E+i02 


0.7001*02 


O.SOSE+00 
0.38DE+00 
0.3D3E+00 
-0.258E+O0 


QI. 3501*02 


i0.2i3E+0i0 
i0.190E+00' 
i0.1S2E+OO 
0.129E+00 


'O.SSOiE+OS 


Q.519E+04 
0.391E+04 
0.311E+04 
0.26SE+04 


0.280IE+05 


0.171E+04 
. 1291+04 
0.103Ei*04 
0.873E+Q3 


o.2iOB*m 


0.211Ei*03 
0.1591*03 
0.127B+03 
0.108E+03 


0,.24iOiE+i04 


0.211E+03 
0.1S9E+03 
0.127E+03 
0.108E+O3 


O.IOOE+OS 


0.2441+04 

0.184iE+04 
0.146E+04 
0.124E+04 


0.400E+04 


0i.978E+03 
0.7361+013 
0.586E+03 
0.497E+03 


D.42iOB*04 


0. 1581+04 
O.119E+I04 
0'.94i6E+iQ4 
0.i8iOi2E+03 


-0,1001*04 


-0.999E+iDl 
-Q . 999E+01 
-0.999E+01 
-0.999E+01 


0.370E+O5 


0.1i07E+06 
O.832E+0S 
0.67SE+0i 
0.i7eE+05 


-O.lOOE+04 


-0.99I9E+01 

-0.9991+01 
-0.99'9E*0l 
-0.9991+01 
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'Table B3.16 



CHEKICALS 



SuBiiary table without soil resistance. 

SOimCE_DIMa^SI0N (Ml = WQ X lO'O 
RODGIMISS OVER SO'DKCE (HI = O.OSO 
FRICTION 'VllOCITf (M/S) = 0.200 



3tP CM) 



Eehylbefiiane 



styrene 



Napthalene 



CMoroiiettoa* 191 



Brdaatiathaina 



Carbon 
tetraichl'M'ide. 



1, 2-Dichlorethane 12S 



1,1- . 306 

Dichloroethylene 



IriailOfcieeiyleD'e 29€ 



1.2-Dichioiroipropane 256 



Tecraclo'roe'fthyl'eiie 235 



CklorobeBSflae 211 



1 „ 2 -DichloroiiettEene 86 



Version 1.0 



2.0 
1.5 
1.0 

0.5 

2.0 
1.5 
1.0 

o.s 

2.0 
1.5 
1.0 
0.5 

2.0 
1.5 
1.0 
Q.S 

2,0 
1.5 
1.0 
0.5 

2.0 
1.5 
1.0 
0.5 

2.0i 
1.5 
l.Oi 
0.5 

2.0' 
1.5 
1.0' 
0.5 

2.0' 
1.5 
1.6 
0,5 

2.0 
1.5 

1.0 
0.5 

2.0 
1.5 

1.0 
0'-5 

2.0 
1.5 



2.0 
1.5 
1.0 

O.S 

2.0 
l.S 

1.0 

0.1 



lOS . 
lOS, 
lO'S, 
105 , 



105 . 
105 . 
IQS . 
105,0 



1015. 
105.0 

10:5.0 
105. 



105 
10S„ 
105 
105. 

105. 
IDS. 
lOS. 
105. 



105.0 
105.0 
105.0 
lOS.O 

105.0 
105.0 
lOS . 
105.0 

lOS.O 
lOi.O 
105.0 

105.0 

105.0 
105.0 
105.0 
105.0 

105.0 

105.0 
105.0 
105.0 

105.0 
105.0 
105.0 

ios.o 

105.0 
105.0 
IOS.O 
105 , 

105 . 
105.0 
105 . Q. 
105.0 

105.0 
105 . 
IOS.O 
10,5 . 



105 , 
105 . 
I'OS, 
lO'S. 



■MASS FHAC. 



0-lOOE+Ol 



0.10.01*01 



o.iooi+oi 



0.100E*01 



O.lOOE+01 



0.10'0'E*©! 



O.lOOE+01 



MAX. COS 
C.0G/,M3 ) 



328E+08 
C.433E-0S 
0.5S4E*0S 
0.7-42E<0B 



147E+0S 
133E+08 
252E+03 
331E+08 



0,610E+0S 

0.805E+aS 
1D5E-.0S 
0.138E^0? 

C.447E+07 

csesE^rC'' 

0.767L-+07 
0.101£+0t 

J.BC2E-C5 
3 1D6E+06 
3.133E'C6 
D . ISli* j6 

125^*^^ 
3.564E-05 
3.733E*09 
O-SeSE'OS 

0.245E+09 
0.323E+C9 
421E-09 
0.535E*[)9 

0.21'iE-f2S 
2S3E+0e 
0.369E*08 
0.485E*08 

0.102E+08 
O,135E+0e 
0.176E+08 
0.231E+08 



3J8E+09 
456E+09 
596E+09 
784E+09 



0,411E-^08 
0.541E+08 
705E+06 
92SE*0a 



. 286E+08 
, 377E-08 
.491E*0S 
, 646F+08 

. 12CE--0e 
.158E-^0S 
. 206E+08 
,271E-'Ce 

,947£*C7 

, i25E+aa 

.163E»C8 
.214E+C^ 

,888E»0& 
.117E*0-' 
.ISSE+C 
201E*0 ? 
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AQC 


soil OOK 


PQC 


SOIL 


(0G/M3)I 


'IPEmBi, 


UG/M3 )' 


C'CMC 
(ppmnj 


-0.10OE*'04 


-.J.999E + 01 


-0.1001*04 


-0.999E+01 




-0 999E+01 




-0.999E*01 




-0.999E+01 




-0 999E+01 




-0 999E+01 




-0.999E+01 


0.2OOE+O4 


C.548Et03 


0.2001*04 


0,543E*03 




-JieE+OJ 




0.416E*03 




C.;20E+03 




320h;+0J 




C 243E*03 




0.243E+03 


0. 4001+04 


a 2S6E+04 


-0.1001*04 


-0.999E+01 




C 22SE*04 




-C.999E+01 




C.:73E-G4 




-C 999E+01 




C :31E*04 




-0 999E+01 


g. 40.01*03 


G 39SE+03 


0.4,00.1*03 


C.3S8E+03 




3 3C2E+03 




C.302E+G3 




i 232E+03 




0.232E+03 




C.176E*03 




C ]76E+03 


0.3601+02 


a 245E+04 


Q.22SE*02 


C.153E+04 




186E+a4 




0.116E+04 




143E+04 




0.a94E+C3 




109E-O4 




0.679E+03 


0-200E*05 


0.101EtJ3 


0.70Ol,+0'4 


0.353E+02 




0.765E+02 




0.26eE+02 




0.588E+02 




0.206E+Q2 




0.448E+O2 




157E+02 


0.4001*04 


0,662E+02 


0,135E+'04 


0.223E+Q2 




O.S02E+a2 




0.170E+02 




0.386E+02 




130E+02 




0.293E+U2 




0.990E+01 


..liOI*04 


D.5S0E+03 


O.SOOE+03 


0.184E+03 




O.llBE+03 




D.139E+03 




0.321E+03 




0.107E+03 




D 244E.03 




a.ei3E*02 


0,120E*04 


0.495E+03 


0.400IE+03 


0.165E+03 




C.376E+03 




125E+03 




C.289E*03 




0.963E+02 




0.220E+03 




0.732E--02 


0.700E+02 


Q.830E-tQ0 


Oi.350'E*02 


0.415E-100 




C.630E+00 




0.315E*00 




0.4S4E+D0 




D.242E+00 




0.36SE+DD 




0.184E+00 


0.8.S''OE*05 


0.849E^^04 


0.28,'0'1+OS 


2S2E+04 




0.646E'.04 




0.214E+04 




a.497E+04 




D.164E+04 




0.378Et04 




0.125E*04 


0. 2401+04 


347E-03 


O.24'0'B*O4 


0.347E+03 




0.254E+D3 




0.254E+D3 




0.203F*03 




203E*03 




1S4E+03 




0.154E+03 


O.IOOE+OS' 


0.401E-.04 


O.4'0'01+04 


0.161E+04 




0.304E+34 




0.122E+04 




0.234E+34 




0.937E+03 




0.178E+04 




0.712E+03 


0.420'1+'0'4 


0.260E+04 


-O.lOOE+04 


-o.gggE-oi 




197E+04 




-0.999E-01 




lSi2+04 




-0 999E+01 




'J 115E+04 




-0 399E1-01 


0.. 3701+05 


164E+0S 


-O.lOOE+04 


-0.999E+O1 




130E+06 




-0 999E+01 




..03E+06 




-0 999E+01 




807E+05 




-0 999E+01 



Tatole 13.17 



table witfeiouc soil resistance. 



SODRCl DIMSISION CM) = 100 X 100 
mOOGHMESS OVER SOOECE |M) = 0.100 
FRICTION VltOClTY (M/S) = 0.200 



MUSS PRaC. 



Toll*«ie: 



291 



Napthalf 



ChloremeeJaane 



»f 



m 



tetrachloiride 



l,2-D4ctiloiretlMlie 125 



1.1- 
Dichloroethyl* 



"'fricUOFoetiorlei^ 29€ 



1,2-DicMoroprcipaBte 2S6 



Tetraeloroefibylene 235 



1,2-Diebl: 



3-0 
1.5 
1.0 
0.5 

2.0 
1.5 
1.0 
0.5 

2.0 

l.S 
1.0 
0.5 

2.0 
l.S 
1.0 
0.5 

2.0 
1.5 
1.0 
0.5 

2 
1.5 
1,0 

0.5 

2.0 
1.5 
1.0 
0.5 



2.0 
1.5 
1.0 

Q.5 

2.0 

II 

2.0 

a 

2.0 
l.S 

l.O' 
0.5 

2.0 

II 

2.0 



2.0 

1.5 
l.Q. 



105.0 
105.0 

105.0 
105.0 



105. 
105. 
105. 
105. 



105.0 
105. 

lOS.O 
105.0 

105.0 
105.0 

105.0 
105.0 

105.0 
105.0 
lOS.O 

105.0 

105.0 

105 . 
105,0 
105.0 

105.0 
105.0 
105.0 
105.0 

105.0 
105.0 
105.0 
105.0 

105.0 

105. 

105.0 
105.0 

105.0 
lOS.O 
105.0 
105.0 

105. 
105.0 

105.0 

105.0 

105.0 
105. 
105.0 
105.0 

lOS . Qi 
105.0 
105.0 

10:5.0 

IQS.O 
lOif.O' 
105.0 
105. S 

105.0 
lOS.O 
105.0 
105. 



O.l.OOltOl 



O.lOOE+01 



O.lOOE+01 



O.IOOE+Ol 



O.lOOE+01 



O.lOOE+01 



0.1QiO(E*01 



O.lOiOE+Ol 



MAX. CON 
(0G./M3) 



0.36SE+Q'8 
0.4651+08 
O.S841*0'8 
. 72i8E+08 

. 163E+08 
0.20'8E+08 
0.261E+0S 
0.32SE+08 



.6781+07 
, 86SE+07 
, 109E+Oa 
.136E+08 



Q.4S6E+0'7 
0.6331*07 

0.79 51+ 07 
0.992E+07 



.890E+05 
.1141+06 
,143E+0i6 
, 1781+Oi 

,474E+09 
. 605:1+09 
, 7591+09 
,943E+0i9 



0.272E+09 

. 347E+09 
0.43iiE+0iS 



.2381+08 
,3041+0i8 
.382E+08 
.476iE+0S 



0.114E+0'8 
. 14S:E+08 
. 182E+08 
0.227E+08 



.386E+0i9 
,4921+09 
. 6171+09 
.7i69E+0ii 



0.456E+08 
. 5821+08 
0.7301+0:8 
. 9101+Oa 



0.317E+08 
0.405E+OB 
0.5091+0® 
. 634E+i0e 

0.133E+08 
0.170B*0e 
0.213E+08 
0.2661+08 

O.IOSE+Oe 
0.1341*08 
Q'.li§E+Q8 
0.2101*08 

0I.987E+06 
0,1261*07 
0.1S8E'*07 
0.1971+07 



,AQC 
tUG/M3| 


SOIL CCHC 
ippm 


FQC 

UG/M3 } 


SOIL 

CCHC 


-0,. 1001+04 


-0.9991+01 
-0. 9991+01 
-0.9991+01 
-0.999E+01 


-Q.lOQE+04 


-0.999E+01 
-0.9991+01 
-0.999E+Q1 
-0.999E+01 


0. 2001+04 


0.494E+03 
0.3871+03 
0.3 081+03 
0.2471+03 


D.200E+04 


0.494E+0'3 
0.3871+03 
0.3081+03 

0.2471+03 


0.400E+04 


0.2671+04 

0.20'9E+O4 
0.167E+04 
0.134E+04 


-0,1001*04 


-0.9991*01 
-0.999E+01 
-0.9991*01 
-0.999E+01 


0.4001+03 


0.3S9E+O3 
0. 2811+03 

0.2241+03 
0.1791+03 


0.4001*03 


0.359E+03 
0.2eiE+03 
0.224B+03 
0.1791+03 


0.360E+02 


0.221E+04i 
. 1731+04 
0.1381+04 
O.lllE+04 


0.22SE+02 


0.13aE+04 
0.1081*04 
0.8S2E+03 
0.6i91E+03 


0.200E+0S 


0.910E+02 
0.7131+02 
0.S69E+02 
0.4581+02 


0.7001*04 


0.3181+02 
O.2S0E+02 
0,1991*02 
O.lSOE+02 


0.400E+04 


0.S97E+O2 
0.46iE+02 
0.3731+0'2 

0.2991+02 


0.1351*04 


0.201E*Qi2 
0.158E+02 
0. 1261+02 
0.1011+02 


0.1801*04 


0.4961+03 
0.389E+03 
0.31OE+O3 
0.24.81+03 


0.6001+03 


0.16SE+03 
0.130E+03 
0.103E+03 
0.82aE+02 


0.120E+04 


0. 4461+03 
0.3501+03 
0.279E+03 
0.224E+03 


0.4001*03 


0.14iE*03 
0.117E+03 
0i.929E*O2 
0.7461*02 


0.700E*02 


0.7491+0'0 
0.5871+00 
0.46:bi+oo 
0.3751+001 


0.3501+02 


0. 3741+00 
0.293E+0« 
0.234B*0:0 
0.1881+00 


0, §501+05 


0.7661+04 

. iSOlE+04 
0.480E+04 
0.3851+04 


0.2801*05 


0.254E+04 
. 1991*04 
0.159E+04 
0.1271+04 


0.240E+04 


0.313E+03 
0.245E+0i3 
0.1951+03 
0.1571+03 


Qi. 2401*04 


O.313E+03 
0.245E+03 
0.1951*03 
0.1 571+03 


O.lOOg+OS 


0.3611+04 
S.283E+04 
0. 2261+04 
0.181E+04 


Q.40"OE+04 


0.14SE+04 
0.114E*04 
. 9051+03 
0.726E+03 


0. 4201+04 


0.2341*04 
0.ie3E+04 
0.1461+04 
0.1171+04 


-0.1001*04 


-0.999E+01 
-0.9991*01 
-0.9991+01 
-Q. 9991*01 


0I.3T0E+O5 


0-151E+06 
0.122E+06 
0.1001*06 
0. 8211+05 


-0.1001*04 


-0 . 9991*01 
-O.L9991+01 
-0.9991*01 
-fl:. 9991*01 
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■Table B3.18 



CHBHICMiS 



.Sunaiary table witliout soil rasistance. 

.SO^tmCl DIMESSIO'N CM) = 100' X 100 
.mOO'GHNESS OVm SOURCE (M) = O'.aoo. 
".lEICTIQH' 'VELOCITy (M/S) = 0.20'© 



AQ_NO 



Toluene 



Ethylbenzene 



291 



Napthalene 



Chlorometbane 191 



SK'omgme'tbaiii'a 



Carbon 



l,2-DicU,©r«thiia« 125 



1,1- 30-6 

DlcUoroctiorlene 



Trichlorqetl^leaa 294 



1 , 2 -Oi chl orcrpropflme 2 S € 



Teftraclorostjaylaae :23S 



Chlorobens^Mle. 



1 , 2 - Di cbl ero'beaz'aae 8 6 
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HTS (Ml 


XP (M) 


MASS wmc. 

MODEL 


:bax. com 

(D0/M3) 


. ,,1/2 


m. , . 


...24 


m.. . . 










AQC 


sc:l ccnc 


FQC 


SOIL 










■ (DG/M3) 


(ppmm 


UG/K3) 


ccsc 
(pprnn) 


2.0 


lO'S.O 


O.lOOE+01 


C 40OE*-08 


-Q.100E*04 


-0.999E+O1 


-0,IOOE*04 


-0.9991*01 


1.5 


lO'S.a 




494E^08 




-0.999E+01 




-0.i'99E+01 


l.Oi 


105 . 




0.536E+QB 




-0.999E+C1 




-0.9991*01 


o.s 


105. 0' 




C 7Q2e+08 




-0.999E+C1 




-0.9'99E*01 


2.0 


lOS.O 


. lOOE+01 


0.179E+CS 


0.2Q0E*04 


0.450E+03 


0.20Qe+04 


0.4501*03 


1,5 


lOiS.O 




0,2215+08 




365E+03 




0.3€5E*03 


1.0 


105 . 0' 




0.266E+08 




0.302F'-03 




0.3021+03 


0.5 


lOS.O 




^I-IE+OS 




3.256H^C3 




0.2S6E+03 


2.0 


105..0 


O,lOOE*01 


TflSE+O? 


0.400E+04 


0,243E*-04 


-O.lO-OB+04 


-0.9991*01 


1.5 


105,0 




0.913E+07 




1975+04 




-0.9i99iE+01 


1.0 


lOS.O' 




o.ii:e+'js 




O.a63E+04 




-0.9991*01 


0.5 


105,0 




13lE+0a 




139Ef04 




-0.99iE*01 


2.0 


lOS.O 


0.100E*Ol 


545E*07 


Q.4O0E:+0l 


0.327E+03 


0.400e*03 


0.3271*03 


1.5 


105.0 




0.672E+07 




0.265E-C3 




0.2iil*03 


1.0 


105.0 




O.ai2E+0^ 




JISE+OS 




0.219E+03 


0.5 


105 .,Q. 




O 957E+07 




C.ieSE+03 




0.18fil*03 


2.0 


105 . 


0.1001+01 


O.978E+05 


0.3601*02 


O.2O1E-04 


0.2251+02 


0.12SE*04 


1.5 


105,0 




121E*a6 




0.163E+04 




0.102E*04 


1.0 


105. 




146E+06 




0.135E+04 




0.8451*03 


0.5 


105.0 




1-'2Et06 




0.114E+04 




0.716E*03 


2.0 


lO'S.O 


. lOOE+01 


0,520E-C9 


0.200E:»05 


O.S29E»02 


. 7001*04 


0.2901*02 


1.5 


105.0 




641S+09 




S73E*02 




0,2 3 SB* 02 


1,0 


105 . 




773S+09 




0.55BE+02 




0.19SE:*02 


0.5 


lOS.O 




908E-09 




0,475E-Q2 




0.1661*02 


2.0 


105,01 


0.1001*01 


2995f09 


o.'iOOiU'Oi 


0-S44E+02 


0.135E+04 


0,183E*02 


1.5 


105 . 




36SE-09 




0.441E+02 




0.149E+02 


1.0 


105.0 




0.444EH09 




0.366E+02 




0.1231*02 


0.5 


105.0 




S22E*09 




O.311E+02 




0.105E+02 


3.0 


105 .'O 


0.100E*Q1 


O 262E-08 


0,1801+04 


0.452E+03 


0',6OOE+03 


. 0,151E+03 


l.S 


105.0 




0.323E+08 




O.366E+03 




. 122E+03 


1.0 


105-0 




0.390E+09 




O.3O4E+03 




0.1011*03 


0.5 


lOiS.O 




459E^08 




0.25SE-03 




0.8591+02 ■ 


2.0 


105.0 ' 


O.lOOEtOl 


12SE-CS 


0.120E+04 


0.407E+03 


O.4OOE+03 


0.13iE+03 


1.5 


105.0 




0.154E*-08 




O.330E+03 




0.1101*03 


1.0 


105. 




0.186E-08 




0.273E+03 




0.911l:+Q2 


0.5 


105.0 




0.219E-C8 




0-?32E+n3 




0.774E+02 


2,Q 


105.0 


O.lOOE+01 


0.423E-'09 


0,7iOOE*-02 


0.682E+aO 


0.3SOE+D2 


0.3411+Ofl 


1.5 


105.0 




. 522E-0? 




0.553E+00 




0.2771+OO 


1.0 


105.0 




0.630E+09 




0,458E+00 




O.22§E+0fl 


O.S 


105.0 




0.741E-09 




0,389E+Q0 




0.19SB+0'0 


2.0 


105.0 


O.IOOB+Ol 


. 501E+0S 


qi.asoj+o-s 


0.698E+04 


ft, ,2.801*05 


0'. 2311+04 


1.5 


105.0 




0.S17E-O8 




0.567E+04 




0..188E*0i4 


1.0 


105.0 




0.745K+0a 




0.470E+04 




0.1551*04 


O.S 


105.0 




0.877E+0S 




0.400E+34 




0.1321+04 


2.0 


lOS.O 


0.100E:*01 


0.349Et08 


0,240E+04 


0.2S5E+Q3 


0.240E'*04 


0.3SSE+03 


1.5 


105. 




0,430E+08 




23ie+03 




0.231E+03 


1,0 


105.0 




0.519E+0S 


-, 


192E+03 




0.1321+03 


0.5 


105.0 




Q.611E+08 




0,163Eia3 




0.163E+0.3 


2.0 


105.0 


0,1001*01 


:46E+08 


O.lOOE+05 


329E+04 


0.4001*04 


0,1321+04 


1.5 


lOS.O 




0.180E+08 




0.267E+04 




Ov,107E*04 


1.0 


105.0 




o.2ieE+oe 




C.221E*04 




0.8i87E*03 


0.5 


105.0 




0.25SE+-08 




0.18SE+04 




0,7521+03 


2.0 


105.0 


O.lOOB+dl 


0.116E+0e 


O.420E+O4 


0,213E+04 


-0 . l60B*Q4 


.0.9f9E+01 


1.5 


105. Q 




0-143E+0e 




0.173E+04 




-0.9991*01 


1.0 


105 . 




0.172E+08 




C.143E+04 




-0.999E*01 


0.5 


lOS.O 




C,203E+0S 




C.121E+04 




-0.9991+01 


2.0 


105.0 


e.iooE*oi 


C.108E*0-7 


0.37QE+05 


C.139E+06 


-'0.100E*04 


-iO.:993E+01 


l.S 


lOS.O 




D.134E-07 




C.116E-1-06 




-0 . iSf 1+01 


1.0 


105.0 




0.161E+07 




0.964E+05 




-0.999E+01 


O.S 


lOS.'O 




0.190E+07 




0.848EH-05 




-0.f»iE+Ol 



Tahle B4.i 



Summary ta£ile with soil resiS'tasC'^ . 



SOORCE DIM^SIOM (M) = 100 
WASTl BED THICKNESS (M) = 
CAP' 'TH1CK»1SS (M) = 3 
POROSITY OF SOIL = 0.5 
POROSITY OF WASTE = 0.5 
.BAaOMB^RlC FOMPING = YES 



X lOOi 

10 



CHEMICALS 
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Mapthalene 



1 , 2 -Dicfalorethane 125 



1 , 2 -Diciiloiropropaae 25i6 



ChlorobeniT^fie 211 



1, 2-DiieMlQE0'ben2elie %6 



2.C 
1.5 

1.0 
0.5 

2.0 

1.5 
1,0 

0,5 



2.0 
1.5 
X.O 
O.S 

2 
1.5 
1,0 
0.5 

2.0 
i.5 
1.0 
0.3 



2.0 

1.5 
1.0 
0.5 



Itt (M) 



115.0 
105.0 
105 . 
105,0 

115,0 
105.0 
105.0 
105.0 

115,0 
105.0 

105.0 
lOS.O 

115.0 
105. 
105.0 
105. 

115,0 

lOS . 0: 

105 . Qi 

105 . 0' 

llS.Oi 
10 5.0 
105. 
105 . Qi 



Mass FRAC. 

KOSEIi 



lis 

105 
105i 
105 



IIS.O 
105.0 

lOiB.O 
105 .,0 



MAX. CON 
(0G/M3) 



0i.l68E*06 
'0' . 2251*06 
Oi.29'4E*Oi6 
0.3i78I*0'6 

Oi . 573E+Q5 
0.766E+Q5 
O.IOOE+Oifi 

0.129E+0i6 

0.4821+05 
0.S44E+05 
■ , 8421+05 
0.108E+06 

0.3031+0'3 
0.405E+Qi3 
0.S2IE+i03 
0.6S2E+0i3 

0.1001+11 
O.lOOE+11 
O.lOOE+11 
O.lOOE+11 

0,137E+06 

0. 1831+06 
D.239E+0S 

0.3081+01 

O.4S8E+05 
0.612E+05 

O.SOiOS+OS 
0.10'3E+06 

0.7i87E+04 

0.10i5iE+05 
0.137E+05 

.,177,E+0,5 



. , ,1/2 


m,,^. 


...24 


HR. . . 


AQC 
(OG/M3) 


SOIL CCNC 
(ppmnii 


FQC 
DG/M3) 


SOIL 

CCMC 

■(ppinm)' 


-Oi.t99E+03 


-0.999E+Q1 
-0.999E+01 
-0.999E+01 

-0.99fl+01 


-0.999E+03 


-0.9991+01 
-0.999E+C1 
-0.999E+ai 
-0.999E+01 


0.200E+04 


0.138E+02 
0.1038+02 
0.792E+01 

. SISE+Ol 


0.200E+04 


3.138E+02 
0.103E+02 
0.792E+C1 
0.615S+0: 


0.400E+03 


0.2231+02 

0.167E+Q2 
. 1261+02 
. 994E+01 


. 40OE+0i3 


0.223E+C2 

1673+C2 
0.12SE+C2 
0,994E+0a 


0.360E:*02 


0. 3661+01 
0.274E+0il 
0. 2101+01 
0.163E+0il 


0.22 51+02 


0.229E+Q1 
0.171E+01 
0.131E+01 
0.102S+0a 


0.120E+04 


M/A 
H/A 
H/A 
M/A 


0.4OQE+03i 


M/A 
M/A 
N/A 
N/A 


0.240E+04 


0i.39i0E+02 
0'. 2921+02 
0I.224E+02 
0I.174E+02 


(JI.240E+04 


0.390E+02 
0.292E+02 
224E+02 
0.174E+02 


0.420E+04 


0.344S+02 
0.257E+02 
0.1971*02 
0.1S3E+02 


-0, 9991*03 


-0.999E+01 
-0.999E+01 

-0.999E+01 
-0.9S9E+O1 


0.3701+05 


M/A 
H/A 

M/A 
S/A 


.0.999E+03 


-0.999E+O1 
-0.999E+C1 
-0.999E+01 
-0.999E+01 
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'Table M.2 



Sunnaiy table with soil resistance, 

SOURCE DIMHISIOM (M) = lOQi X lO'O' 
WASTE BED THICKHESS (M) = 10 
CAP THlCmiSS (Ml s 1 
POlOSITy OF SQiIL = O1.3 
POROSITY OF WASTE = 0.5 
UtROMETSIC POMPIMG = YES , 



CIIEHXCM.S 



kQ_MO 
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276 



Toilaene 



Styreae 



Kaptlial€ 



1 , a-DichlorBthana 125 



1,2- Dichloropropaiie 2 S 6 



l,2-Dichl&rotoenzene 8€ 



BTS IMJ 


XP (H) 


MASS" FRAC. 
MODEL 


MAX. GdH 
(yS/M3) 


. ..1/2 


KR.. , 


...24 


I«, . . 










AQC 


SOIL CCNC 


PQC 


SOIL 










(UG/M3) 


(pprnm 


t35/M3) 


case 


2.0 


115.0 


O.18O,E+02 


0.161E+06 


" -0,999E+03 


-0 999Et01 


-0. 9991+03 


-0.99SE+Q1 


1.5 


105.0 




0.2151+06 




'0 99SEt01 




-0.99iE+01 


1.0 


lOB.O 




D.281E+06 




-0 5D9E<01 




-0.99§E*01 


O'.S 


105.0 




0.361E*0'6 




-0.999E+01 




-0.9991+01 


2.0 


115.0 


O.SlSE+03 


0.5501+05 


0.2001*04 


144E+02 


0,200E+04 


0.144E+02 


1.5 


105.0 




0,73.4E+0S 




:08E+02 




0. 1011*02 


1.0 


105.0 




0.95,9E+0S ■ 




826E+01 




0.82iE*01 


C.5 


105.0 




0. 124:1+ 0« 




641E+31 




0.6411+01 


2.0 


IIS.O 


i0.349E*02 


0,464E+05 


0.40.01*03 


0.232S+:2 


0.4Q0E+03 


0.232E+02 


l.i 


105.0 




0.619E+05 




0.1745*32 




0.1741+02 


1.0 


105.0 




0.80&E+OS 


,. 


0.133E+02 




0. 1331+02 


O'.S 


105.0 




. 1041+06 




1C3E+02 




0.i03E+02 


2.0 


115 . 


0,4011+04 


0. 2931+03 


0.3fiOE*02 


0.379E+31 


0.225E+02 


0.2371+01 


1.5 


105. 




0.39'1E+0.3 




584E+01 




0.177E+01 


1.0 


105. 




. 5111+03 




0.217E+01 




0.136E+01 


Oi.S 


105.0 




0.6SaE+O3 




0.169E+01 




0.1051+01 


2.0 


115.0 


. SOOE*00 


0.1001+11 


0.1201+04 


N/A 


0.400E*03 


M/A 


1.5 


105.0 




O.lOOE+ll 




N/A 




N/A 


1.0 


105.0 




. lOOE+11 




N,'A 




M/A 


O'.S 


105.0 




0.1001+11 




N/A 




W/A 


2.0 


115.0 


0.,28Sl4-02 


. 1311+06 


0.340E*04 


0.409E+02 


0.2401*04 


0.4091+02 


1.5 


lOS.O 




0.17SE+0-S 




0.306E+02 




0.3061*02 


1,0 


105.0 




O.a281+0'6 




234E+02 




0.234E+02 


e.s 


1,05 ..0 




0.2§4E+0« 




O.ie2E+02 




0.1821+02 


2.0 » 


115.0 


Oi.4SSE+'03 


0.440E+&5 


0.4201*04 


358E+02 


-0.9991*03 


-0. 9991+01 


l.S" ■ 


105.0 




0. 5881+05 




O.2€eE+02 




-0.9i9E*01 


l.O 


105.0 




0,768E+OS 




0.205E+02 




-O.iSiS+Ol 


Oi.S 


lO'S.O 




0.989E+05 




0.1'iSE*OZ 




-0.99§E+01 


2.0 


115.0 


0'.145E+03 


0.7S7E+04 


0.3701*05 


N/A 


-0.9991+03 


-0.§9fE+01 


1.5 


105.0 




0.1011+05 




N/A 




-0.§9iE*01 


1.0 


105.0 




. 132E+9S 




S/A 




-0. §991+01 


O'.S 


105.0 




0.170E+05 




S/A 




-0.999E+01 
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Tails B4.3 



SunmaEY table wleb sO'il resls'Caaea, 

SOOiRCE DIMENSION («) = lOiQ X lO'O 
WASTE B.ED' THICKMESS (H) = 10 
CAP' THICKNESS (Ml • 1 
POROilTY OF SOIL = '0.5 
POROSITY OF WASTE: = 0.5 
BAROMBtmiC PIIMPIHG = YES 



I 
I 



AQJIO' 



XP (M,l 



MASS rmc. 

UQ'BEI, 



MAX. con 
10S/M3) 



231 



Styreae 



Napthalene 



i , 2 -DicMorechaae 1 2 b 



1 , 2 -D'i'CM or op'ropane 256 



'CUorob^azAoe 211 



1 , 2 -Dichloro'benzene 86 



2.0 
l.S 
1,0 

o.s 

2.0 

1.5 
1.0 
O.S 

2.0 
1.5 

1.0 
O.S 

2.0 

1.5 
1.0 
0.5 

2.0 
1.5 
1.0 
0.5 

2.0 
1.5 
1.0 
0,5 

2.0 

1.5 
1.0 
0.5 

2.0 
1.5 
1.0 
0.5 



lOS 

105 
105 

lis 

105 
105 
105 

115 
105 
105 
105 



115.0 
105,0 
105.0 

105.0 



115 
105 

105 
lOS 

115 
105 
105 
105 

115 
105 
105 
105 

115 
105 
105 



0.401i-+04 



0-289E+02 



202E'i-0'fi 
270B'+'0"6 
3S3E+06 

4SSl+'06 



679E+05 
9071'+OS 
119E+Q6 

1531+'0'6 

S67E+'0S 
7571-i.05 
9891+05 
127E+06 

3511+03 

469E+03 
'613E+03 
789E+03 

lOOE+ll 

'lOO'l+H 
lOOE+11 
1001+1.1 

165E+06 
221E+0S 
388E+06 
371E+0i 

S41E+0S 
723E+05 

944E+05 
1221+06 

923E+'0'4 
123E+0'5 
161E+05 

207E*'QS 



. ..1/2 


tm. . . 


...24 


HR. . . 


AQC 

(UQ/M3) 


SOIL CCTC 


FQC 

0G/M3') 


SOIL 
CCNC 


-0.999E+83 


-0 . 999E+01 
-0.999E+01 
-0.999E+01 
-0.999E+01 


.Q.999E*03 


-0.999E+01 
-0.999E+01 
-0.999E-01 
-0.999E+f;: 


0.20'0E+'04 


0.1171*02 
0.873E+01 
0.6681+01 
0.519E+01 


Q.2'00E+04 


0.117E+D2 
0.673E+01 
0.663E+01 
0.519E+01 


'0.40'0iE+03 


0.1901+02 
. 142E+02 
0.109E+02 
. B47E*01 


Q.4'001+01 


0.19CE+C2 
0.142E+C2 
D.1D9E+D2 
0.e47E+01 


0.36011+02 


O.31i6E*01 
0.237E+01 
0. 1811+01 
0.141E+01 


0.225E+02 


0.198E+DL 

D.148E+D1 
J.113E+C1 
0.e79E+M 


0.1201+04 


N/A 
M/A 
N/A 

H/A 


O.4'0i'01+03 


N/A 
H/A 
H/A 
N/A 


0.24QiE+04 


0.324E+02 
0.243E+Q2 
0.186E+02 
0.144E+02 


0.2'40E*04 


0.324E+02 
O.243E+02 
0.186E+02 
0.144E+02 


0'.42'0E+'04 


0.2ilE+02 
0.218B+02 
0.1671+02 
0.130E*02 


-0.99 91+03 


-0 999E+03 
-0.999E+Q1 
-0.999E+31 
-0 999E+01 


0.370IE+OS 


N/A 
M/A 
M/A 
N/A 


-0.99'9E+03 


-C.999E+01 
-0.993E+01 
-D.999E^Q1 
-0.999E+01 



I 
I 
I 
I 
I 
I 
I 



I 
I 



Version 1.0 



AppeEdk B.2 (90) 



Table 14.4 



tahle with soil resistance. 




(1) = 100 X 100 
(Ml = 10. 

POROSrTY OF soil' = 0.5 
POBOSllY Of WASTE = 0.5 
BMRQMEIRIC PUMPING = HO 



AQJJO 



StyT'ene 



1,2-DiQ'llloretiiaile 125 



1,2-Dichl 



1,2-Dichlc 



HTS 'IMI 


XF (M) 


MASS PRAC. 
MODEL 


MM. COJ 
IUQ/H3) 


...1/2 m... , 


. ..24 


HR... 










AQC 

(0G/M3I 


SOIL CCNC 


FQC 

0G/M3> 


son. 

CCHC 


2.0 

l.S 
1.0 
0.5 


115.0 
105.0 

105.0 

IQS.O 


0,1S01:*02 


0.5101*05 
0.iB2E+05 
0.8911*05 
0.115E+06 


-0,9991*03 


-0.999E+01 
-0.9991+01 
-0.999B+01 
-0.9991+01 


-Qi.,999E+03 


-0.999E+01 
-0.9:9:91*01 
-Q.9S9E+01 
-0.9f:i:i*01 


2.0 
1.5 
1.0 
0.5 


115.0 
105.0 
105,0 
105.0 


0.5151*03 


0,1591*05 
e.213E+05 
0.27il*05 
0.3SeE+05 


0,2001*04 


0. 4971*02 
0.3721+02 
0'.285E+02 
0.2211+02 


Q.,200E+Q4 


0.497:E+02 
0,3721*02 
. 2.85:E+02 
0.2211*02 


2.0 
1.5 
1.0 
0.5 


115.0 
105.0 
105.0 
105.0 


0.349'E:+02 


0.1271*05 
Q.169E*05 
O.22IB+Q1S 
0.2141*05 


0.400E1-03 


0.S511+02 
. i3eE+02 
0.4881+02 
0.3.79E+02 


0.400E+03 


0.8Si:i+02 
0.638E+02 
0.4881*02 
0.379:E+02 


2.0 

1,5 
1.0 
Q.5 


115.0 
105.0 
105.0 
105.0 


0.401E+04 


Q.719E*02 
0,961E*02 
0.1261*03 
0.162E*03 


0.360E+02 


0. 1541+02 
0.1161*02 
0.884e:+01 
0.6871+01 


0.22SE+02 


0,9651+01 
0.722:E+01 
0.:553E+01 

0,4291+01 


2,0 
1.5 
1.0 

0.5 


115.0 
105.0 
105.0 
105.0 


Q.500t*00 


. 1001*11 
O.lOOE+11 
0.1001*11 
0.1001*11 


§.1201+04 


N/A 
M/A 
N/A 
N/A 


.400E+03 


H/A 
N/A 
M/A 
M/A 


2.0 

1,5 
1.0 
0.5 


115.0 
105.0 
105.0 
105.0 


0.289E+02 


0.421E+0S 
0.1631*05 
0.7351*05 
0.9461+05 


. 24QE+04 


0.1271+03 
0.951E+02 
0. 7281+02 
0.5fiSE+02 


0.2401*04 


0.1271+03 
0,9511+02 
. 728:1+02 
O.:S6SE+02 


2.e 

1.5 - 

1.0 

0.5 


115.0 
105. 
105.0 
105-0 


0.48IE+03 


Q.124E*05 
0.1661*05 
0.2171*05 
0.27iE»0S 


0.«20E*D4 


0.1271*03 
0. 9511+02 
0.7281+02 
0.56SE+02 


.0.9991+03 


-0.9991*01 
" -0' . 999B+01 

-0'.999E*01 


2.0 

1,5 
1.0 
0.5 


115.0 
105.0 
105.0 
105.0 


0.M5E+03 ■ 


0.2051+04 
0.2741*04 
0.358E+04 
0.4601+04 


0.370S+05 


N/A 

N/A 
K/A, 


-0.9991+03 


-0', 9 991*01 
-0 . 99f E+01 
-0.999E+01 
-0.9991*01 
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I 



fable' B4 .. 5 



Suinmar-/ table with soil rfsisCance. 



SOURCE DIHENSIJN iM] = iOO 
WASTE BCD THICKNESS tH) 
CAP THICKUESS tM! - 1 
POROSITY OF SOIL - C.6 
POROSITY OF WASTE ==0 5 
BAEOMETTRIC PITMPING = YES 



C 100' 
10 



'CHIKICAL'S 



H 



IfapEbnli^e 



1 , 2 -Dickloretliaiie 125 



1 , 2 -DiEU.O'rO'prO'paiie 25'S 



eM.O'r6b«'nz«ae 211 



l,2-DicU,'8rob«nzeiae §6 



HTS (M.) 


» CM) 


:mass frac. 

MODH.' 


MAX, COM 
(IJG/M3) 


. ..1/2 


ia.»,. 


...24 


■ 










AQC 


SOIL COIC 


PQC 


SOIL 










(IIG/M3J 


(ypiiiu 


DQ/,B3) 


CCNC 

'l:ppnBn) ^^ 


2.0 


115. '0' 


O.liOl+02 


0.275E+06 


-O.999E'+03 


-0.999E+Q1 


-Q.fiSl-*0'3 


-0.999E+01 H 


1,3 


105 . 




0.367E+06 




-0.999E+01 




-0.999E+0: ■ 


1.0 


105.0 




0.479E+06 




-0.999E+ai 




-0.999E+01 ^ 


0.5 


105 .0 




0.517E+Q6 




-0 999EI-C1 




-0.999E+01 


2.0 


lis - 


'0i.515B:*03' 


0.914E+05 


i0.200E+04 


0.866E+01 


0.2001*04 


c.aeeE+Qi am 


1.5 


105 . 




0.122E+06 




0.649E+01 




0.g49E+Cl H 


1.0 


105. 




0.160S'06 




0.497E+01 




497E+C1 H 


0.5 


105 . 




0.617E-06 




0.3e6E+01 




o.38eE+oi 'H 


2.0 


115.0 


0.3'49E*02 


0.759a+05 


0,.400'1*0'3 


0.142E+02 


0. '4001*03 


0.142E+02 


1.5 


105 ..0 




lOlE+06 




0.106E+C2 




10SE+Q2 ^ 


1.0 


105.0 




0.132EH-06 




Q.314E+CJ 




C.314E'*-ai H 


0.5 


105 . 




0.170E+06 




0.632E+01 




C E32E+01 ■ 


2.0 


115 , 


0'.4€ill'*04 


0.466E+03 


0.3601*0.2 


0.23aE+01 


0.2251*02 


0.149E+01 


l.S 


105.0 




0.623E+03 




0.178E''C1 




^ lllE+Ol 


1.0 


105. 




0.814E+03 




0.13SE'-01 




0.353E-QQ 


o.s 


105 . 




0.105E+04 




0,106E+01 




. 662E*Q(1 |Mi 


2 


115.0 


. SO'O'lt'OO' 


O.lOOE+11 


0.1206+04 


N/A 


0.40'OE*'03' ■ 


N/A H 


1.5 


105 , 




O.lOOE+11 




M/A 




N/A wm 


1.0 


105.0 




lOOE+ll 




N/A 




»/A 


a, 5 


105.0 




a.:ooE*ii 




N/A 




H/A 


2.0 


115.0 


0.2i'9E-«.Q2 


0.224E*06 


. 240E+0i 


.,23iE+02 


, 240E+04 


0.23SE+02 H 


1 5 


ifl'i .'O 




0.300E*06 




0.17fl*02 




C.179E^02 ■ 


1.0 


105.0 




0.392E+06 




0.137E+02 




0.137E+02 H 


0.5 


lOS.O 




0.504E+06 




. 106E:»02 




O.106E+O2 ^ 


2.0' 


liS'.o 


0.iS8'i*0'3 


0.727E+0S 


0.4208*04 


0.2171*02 


-o.ifia+o's 


-0.999E+01 


l.S' 


lO'S.O 




0.97aE+05 




0.162E+02 




~0.999E*01 ^M 


1.0' 


IQS'.O 




D 127E+06 




'0.124E+'O2 




-0.999E+01 H 


0.5 


103'. 




0.163E+06 




■Oi.t66E*'01 




-0.999E+0: H 


2 


IIS.O' 


0.145E*0'3 


D.124E+D5 


0.3701+105 


H/A 


-O.if§E*03 


-0.999E+01 


1.5 


105.0' 




165E+05 




M/A 




-0.999E+01 


1.0 


105.0' 




0.127E+05 




M/ft 




-0.999E+01 ^ 


0.5 


105,0' 




0.27SE+05 


, 


H/A 




-0 999E.-01 ■ 
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T:able .84.6 



table wi'tti soil resistaaice. 



(M) = 100 X. 100 
(Ml = I 
CAP THICKHESS CM) = 1.0 
POROSITY OF SOIL = 0.1 
POROSITY OP HIiSTE = 0.5 



CHmiCAiS 



AQJMO 



276 



Naptbale 



1 , a-Dlohloi'ethMie 125 



1,2-Dichloropropane 2S6 



1 , 2 -Dichlorobenzane 8 6 



HT,i (S) 


XP <M1 


MASS FIAC. 
HODEL 


MAX. COT 
(0G/M3 ) 


...1/2 


HR. .. 


, , .24 


m, .. 










AQC 

(0G/K3,) 


SO'lL CCNC 
(■ppimt 


FQC 
tIG/K3) 


SQIi 
CCHC 
(ppnin) 


2.0 
1.5 
1.0' 
0.5 


35.0 
25.0 

15.0 
15.0 


0' . 180E*'02 


O.Se7E*04 

0.963E+04 
Q.171E+05 
0.3431+05 


-0.9991+03 


-0.9i9E+01 
-0.I9SE+01 
-0.999E+01 

-0.999E+IQ1 


-0.993E+03 


-'0.§99E+01 
-0.9931+01 
-0.9991+01 
-e.999E+0l 


2.0' 
1.5. 
1.0 
0.5 


35.0 
25. 
15.0 
15.0 


0.515E+03 


i0.187E+04 
0.308E*Oi4 
. S47E*04 
0.109E+05 


0.2001+04 


N/ft 
0.2S8E+03 

0.145E+03 

0.724E+02 


0.20"OE+04 


M/A 

0'.2S8E+03 
0'.14SE+03 
. 7241+02 


2.0 
1.5 
1.0 
0.5 


35.0 
25.0 

15.0 
15.0 


0.349E*0'2 


0.1S1E*04 
0.248E*04 
0.441E+04 
0.884E+04 


0.4001+03 


0.7121+03 

0.434E+03 
0. 2441*03 
0. 1221+03 


0.40QE+03 


0.712E+03 
O.434E+0I3 
0,2441+03 
0.122E+03 


2 . 
1,5 
1.0 
0.5 


3S.0 
25.0 
15.0 
15.0 


. 401E*04 


. 8851+01 
0.145E+02 
0.2S8E+02 
0.5171*02 


0.3-60E+02 


N/A 
N/A 
M/A 

Q.21Si-f02' 


Q.225E+02 


M/A 

mfk 

0.2fi9E+02 
0.1341+02 


2.0 
1.5 
1.0 
0.5 


35.0 
25.0 
13.0 
15.0 


. sooi+oa 


O.lOOE+11 
O.lOOE+11 
0. 1001+11 
. lOOE+11 


. 120E+04 


M/A 

M/A 
N/A 
N/A 


0.400E+03 


N/A 

N/A 
W/A 
M/A 


2.0 
1.5 
1.0 
0.5 


35.0 

25.0 

15.0 
15.0 


0.289E+02 


0.482E+OI4 
. 7921+04 
0.141E+0S 
0.2a2E+05 


0. 2401+ 04 


O.tllE+04 
. 675E+03 
0,3801+03 

0.190E+Q3 


0.240E+04 


O.lllE+04 
. 67S1+03 
0,3S0E+0i3 
. 190E+03 


2.0 
1.5 
1.0 
0.5 


3S.0 
25.0 

15,0 
IS.O 


0.4S8E+a3 


'0.1471+04 ■ 
0.241E+Q4 
0.429E+04 
0,8591+04 


. 420E+04 


N/A 

N/A 

0.3S7E+03 

0.184E-03 


-Q.399E+03 


-0.999E+01 
-0. 9991*01 
-0.999E+01 
-O.999E+0a 


2 . 
1.5 
1.0 
0.5 


35.0 
25.0 
15.0 
15. «■ 


0.14SE+Q3 


0.2451+03 
0.4Q3E+03 
Q.716E+Q3 
. 1431+04 


0.370E+0S 


N/A 
N/A 
K/A 
H/A 


.0.9f9E+03 


-0.999E+01 
-0.9991*01 
-0.999E+O1 
-0.9991+01 
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Table :b4,7 



table with soil resistance. 



(H) = lO' K 10 
VmSTE BED THICKNESS (M) = 1 
CAP THICIWESS (Ml = 1 
POROSITY OF SOIL » 0.5 
POROSITY OF WASTE = 0.5 
BflSiOMEERIC PDMPIHC = NO' 



AGJIO 



■HTS (M) 



SP (8) 



(0G/M3) 



.1/2 



Styrene 



1 , 2 -Dichloce'thane 125 



1,1- '306 

OiehlaroBtJaylene 



Triehloroetlwleiie 2ig 



1,2-Diehloreipropane 256 



CWLorobenzene 



1 , 2 -Dichl,orobeBLZane 86 













AQC 


SOIL CCN" 


FQC 


SOIL 












(0G/M3 ) 


(ppnrr. 


UG/M31 


CCNC 
(ppmm) 


2.0 


35. 


0' 


180E+02 


0.4S21+04 


-O.9i91+03 


~0.999E*01 


-0.3991*03 


-a.999E+Cl 


1,5 


25.0 






0.7431+04 




-0.999E+01 




-0.999E+01 


1.0 


1S..0 






0.l321+0i 




-0.999E+01 




-0. 9991+01 


o.s 


15.0 






0.264E+0S 




-Q.999E*01 




-0.999E+01 


2.0 


35.0 





51SE*03 


0.. 1411+04 


0.200E*04 


N7A 


0.200E+04 


N''A 


1.5 


23. 






Oi. 2321*04 




0.342E+03 




0.342E-03 


1.0 


IS.O 






0'. 4121+04 




0.192E+03 




0.1921*03 


O.S 


15.0 






O'. 82 51*04 




Q.9€0E+02 




0.9eOE+D2 


2.0 


35,0 





3491*02 


0.112E+04 


0.4001*03 


0.960E+03 


0,4001+03 


D.960E+03 


1.5 


25.0 






0'. 1841+04 




0.5351+03 




;:. 5851+03 


1.0 


15.0 






Q'.327E+04 




0.329E+03 




0.329E+a3 


0.5 


15.0 






0:.6Sil+Q4 




0.164E+03 




0.164E+03 


2-0 


35..0 


0' 


401E+04 


0'.63?E+01 


0.3S0E*02 


n/i: 


0.225E*0i2 


N/A 


l.S 


25.0 






O.lOSl+02 




N/A 




N/A 


1.0 


15,0 






S'. 1861+02 




N/A 




N/A 


o.s 


15.0 






0'. 3731*02 




0.2 9 81+02 




0.1S6E+02 


2.0 


15.0 





SO'Ol+OD 


0'. 1001+11 


0.1201*04 


N/A 


0.4OOE+03 


N/A 


1.5 


15,0 






© . lOOE+11 




N.'A 




N/A 


1.0 


15.0 






Oi.lOOE*li 




N/A 




N/A 


0.5 


15.0 






Oi. 1001*11 




W/A 




Yi/^ 


2 


15.0 


Q 


SQ'OE+05 


0..100E+11 


0. 7001*02 


N/A 


0.3SOI+02 


N/A 


1.5 


15.0 






0'. 1001+11 




N/A 




N/A 


1.0 


15.0 






O'.lOQE+ll 




N/A 




M/A 


0.5 


15.0 






O... 1001+11 




N/A 




N/A 


2.0 


15., 





50'0il*00 


0.. 1001+11 


0,8501*05 


N/A 


0.2801*05 


N/A 


1-5 


15.0 






O.lOOE+11 




N/A 




N/A 


1.0 


15.0 






. 1001*11 




N/A 




N/A 


0.5 


15,0 






O.lOOE+11 




N/A 




N/A 


2.0 


35.0 





2891+02 


O,373E*04 


0.2401+04 


0.143E+04 


0.240:E*M 


0.143E+04 


1-.5 


25.0 






0.613E*04 




0.872E+03 




3.872E+03 


i,a 


15.0 






O.109E*05 




0.491E+03 




0.4J1E+03 


M 


IS.O 






0.2181+05 




0.24SE+03 




0.245E+03 


2.0 


35. 





481.1+03 


0.1101+04 


0.420E*04 


N/A 


-0 . 999 E+iQiJ 


-0.999E+01 


1.5 


25.0 






. iaiE+04 




N/A 




. -D 9991+01 


1.0 


15.0 






, 321E:+04 




N/A 




-Q.999E+01 


0.5 


15.0 






. 6431*04 




0.245E+03 




-0.999E+01 


2..0 


35.0 





1451*03 


. 1821+03 


0.370E+05 


N/A 


-0 . 9f 91+03 


-0 999E-r01 


l-,i 


2:5.0 






0.2981*03 




N/A 




-0 999E+C1 


1.0 


IS.O 






0,53OE»O3 




N/A 




-D.999E+01 


a.s 


IS.O 






. 1061*04 




N/A 




-0.999E+C1 
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Taile B4..8 



CBEHICUS 



Sunmary table with soil, resistance. 

SOURCE mmmstan m) = lo x lo 

WASTE IS' 'IHICraESi (M) ■ 1 
CAP' THICKMESS <M:) = 1 
fOlOSlTY, or soil, B 0.5 
POROSITY or WASTE = 0.5 
lAROMETmiC WOKPmS = 'STES 



AQjJO 



Napttelena 



1 , 2-Dielalorethane 12S 



l.S-Dicbloroprop^e' 25€ 



Chl0:rdlMnz^ttn@ '211 



1 , 2 -Dichloroljenzeiie 86 



Version 1.0 



HTS {M! 


» W) 


MASS FRAC. 
WSDEL 


sm.. COS 

(0C/M3) 


...1/2 


Ml.,. 


.,.»* 


HR. ., 










AQC 


ioifc^c 


FQC 


SOIL 










(U'G,/B3) 


f'ppiim 


UG/M3) 


CCNC 
[ppramj 


2.0 


3S.0 


0.18QiE+Q'2 


O.S673--0'l 


-0.9i99iE+O3 


-3.999E+01 


-0.9991+03 


-0,9991+01 


1.5 


25,0 




963E+04 




-0,999E*01 




-0.9i§E+01 


1.0 


IS.O 




Q.171E+05 




-0.999E+D1 




-0.9991*01 


Qi.S 


15.0 




343E-05 




-3,999E+01 




-Q.99fE+01 


2.0 


35..0 


0. 5151+03 


1B7E--04 


'0.2001't04 


S/A 


0.200E*'04 


N/A 


1.5 


25.0 




308E*04 




258E+03 




0.258E+03 


1.0 


15.0 




547E+04 




]45E<C3 




0.145E-C3 


0,5 


15.0 




C.109E-^Q5 




C -24E+02 




724E-*02 


2.0 


35.0 


Q.349E+02 


CiSlE+Oi 


0.4001+03 


C 712E>03 


b.40flE+03 


3.712E-f03 


1.5 


25,, 




24SE+04 




C 434E+03 




0.434E+03 


1.0 


15.0 


" 


0.441E+04 




C 244E+03 




0.244E-03 


O'.S 


15.0 




C 3B4E+04 




J :22r-->-03 




0.122E+03 


2.0 


35. 


0,401.I*04 


885E+01 


0.3'601+02 


N'A 


0.22SE+'02 


N/A 


1.5 


25.0 




0.145E+02 




N/;i 




N/A 


l.O' 


15.0 




0.258E+02 




N/A 




0.2S9E*02 


0.5 


15.0 




O.S17E+0i 




215E+0Z 




C.I34E+Q2 


2.0' 


IS.O 


. SOOE*00 


IDOE+li 


0.12QE+04 


N/A 


'0.40'OE*03 


K/A 


1.5 


IS.O 




o.]00E+:i 




N/A 




N/A 


1.0 


15.0 




0.iDQE+:i 




N/A 




N/A 


0.5 


15.0 




0,100E+11 




S^A 




N/A 


2 , 0' 


35., 


0,2851*02 


4e2Ei-04 


0,2401*04 


lllF+Oa 


. 24'0'1+04 


O.Lli&+04 


1.5 


25.0 




"JaSE+Osi 




Q 675E+03 




0.675E+03 


1.0 


1:5-0 




0.141E+05 




C 380E+03 




□ .380E+03 


0.5 


1:5 , 




282E+C5 




3 90E-I-03 




D.190E+03 


2.0 


35. 


0.488E+03 


147E+C4 


0.4201+04 


N/A 


-|Q.9:9'9E*03 


-0.999E+01 


1.5 


25,0 




241E+04 




N'A 




-C.999E+01 


1.0 


l:S.O 




0.429E*-04 




367E+Q3 




-Q.999E+01 


0.5 


15,0 




■ 859E+C4 




184E+03 




-0 993E+01 


2.0 


35.0' 


0.145i:*03 


0.245E+OJ 


. 370B+05 


H/A 


-)0.9:i9E*03 


-0.999E+01 


1.5 


25.0 




Q.403E+03 




N/A 




-0.999E+Q1 


1.0 


1:5. 0' 




0.716E*03 




K/A 




-0.999E+ni 


0,5 


15,0' 




143E+04 




S/A 




-0.999E+01 
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Tabl'B B4 . 9 



CHEIfICM,S 



Summary tdble w\th soil resistance, 

SOURCE DIMENSION CM) = 100 X 100 
WASTE BED THICKNESS (Mj = 10 
CAP THICKNESS (M) = C.5 
POROSITV OF SOIL =05 
POROSITY OF WASTE - 0.5 
BAROMETRIC PUMPING = YES 



.AQ_MO 






ffi 



Styxen© 



Hs^tetaalsDe 



:l,2-Dichlorathaae 125 



1 , 2 -Dlchloropropans 25S 



Chloreiibeazaae 211 



l,,2»DieU,orob«Ba«ne 86 



HFTS CM) 


XP (Ml 


MftJS fSAC. 

MODEL, 


MM. COH 


. ..1/2 


im. . . 


. . .24 


HR 










..HOC 
(0G/M3) 


SOIL CCNC 

ippnm 


UG/M3) 


SOIL 
CCNC 


2-0 
X.O 

o.s 


10i5 . 00 
105.00 
ICiS.OO 
lOiS . 00 


0.180E*02 


0.180S+06 
0,254E+06 
342E+06 
456S+06 


-0.9991*03 


-0 . 99'9E+01 
-0.fffE*0i 
-0.99'9E+01 
-0 . 9'9f l+Ol 


-0,f99E-i-03 


-0.999E+01 
-0 999E+01 

-0 gsgE-^oi 

-0 999E+01 


2.q 

1-5 
1.0 
0,5 


105.00 
105.00 
lO'S.OO 
105.00 


O.SiaE+03 


C.594E+05 
0.339E+05 
0.113E+06 
0.151E+0b 


0.200E+04 


0.133E+02 
944E-01 
C.699E-01 
525E-01 


0.2ODE+04 


0.133E+02 
0.944E+01 
0.699E+Q1 
0.525E+01 


2.0 

1.5 
1.0 
O.S 


los'.oa 

105,00 
lOS-OQi 
105.-00 


0.3491*02 


C.491E+0b 
C.694E+05 
3.936E+05 
0.125E+06 


400E+CJ 


0.219E+02 
0.155E+C2 
G 115EfC2 
0.864E'-ai 


O.-IOOE+OS 


0,219E+02 
15SE*02 
0.115E+02 
0.S64E-01 


2.0 

l-S 
1 

c.5 


105. 0« 
105.00' 

ios.0'0 

lOS.O'O 


0.4011.+-04 


Q.300E+DJ 
0.424E+03 
0.572E+03 
0.761E1-03 


0.3601*02 


0,370E+01 
0.262E+01 

0i,194E+Ol 
O.146E+0il 


0.225E+02 


0.231Et-01 
0.164E+O1 
0.121E*Ci 
0.911E+00 


2.0 
1.5 
1.0 

Q.S 


lOS.OO 
105.0-0 
105. 0« 
105. 0'O 


, 5001+00' 


O.lOOE+11 
O.lOOE-^11 
lOOE-11 
O.lOOE+11 


0.120E+04 


M/A 
HM 
M/A 
M/A 


0.400E*03 


N/A 
N/A 
N/A 
N/A 


2.0 
1.5 
l.Q 
i).5 


105.00 
IDS. 00 
105 , 00 
105.00 


0'.2afE*02 


C.147E+06 
0.207E-06 

o.seoEvoe 

373E*06 


Oi.24'OiE+04 


0.3i4E402 
0.25SB+02 
0'.191E+02 
0. 1441+02 


0,2401+04 


0.364E+02 
0.258E1-02 
0.191E+O2 
0.144E*O2 


2.0 
1.5 
1.0 
O.S 


105.00 
105.00 
lOS.OO 
105.00 


0. 4881*03 


0.471E+05 
0.666E+05 
S98E+05 
0.120E+06 


iO'.420'l+04 


0.334E.02 
0.:237E*03 
0.175E+03 
0.132E*02 


-0.f99E+03 


'0 999E*0: 
-0 999E+01 
-0.999E+Q1 
-0.999E*01 


2.0 
1.5 
1.0 


105.00 

105 . 00 
105 . 00 
105 . 00 


, 145E*03 


0.79gE+04 
0.113E+05 
0.152E+05 
0.103S+05 


0..37OE+0S 


N/A 
M/A 
M/A 


-0.99SS+03 


-0 999E+01 

-o.^9^E■^ol 

-0.999E+01 
-0.999E+01 



I 
I 
I 
I 
I 
I 
I 



I 
I 
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Ta±>l8 B4.10 



table with soil resistance. 



SOUSCE DIMENSION (M! = 100 
WASTE BED THICKNESS [M) = 
CAP THICKMESS (M) = 0.5 
POROSITY OF SOIL = 0.5 
POROSITY OF WASTE = 0.5 
HAKOMETIJIC POMPING = YES 



X lO'O' 
5 



AQ_NO 



ai 



Toliieiie 



Styrene 



Map'thale 



271 



1 , 2 .DdchlO:retiiaiie 12 5 



1,2-Dicliloropropaiie 256 



HTS (M) 



2.Qi 
1.5 

1.0 

O'.S 

2.0' 
1.5 

1-0 
0.5 

2.0 
1.5 
1.0 
Qi.5 

2.0 
1.5 
1.0 

0.5 

2.0 
1.5 

1.0 

0.5 

2.0 
l.S 
1,0 

o.s 

2.0 
1.5 



XP (M) 



105. 0'O 
IOS.0'0 
105. Ofl 

10:5 . 0'O 

105 . 00 
lOS.O'O 
105.00 
105 . 0'O 

105.00 
105 , 00 
105 . 00 
105.00 

105.00 
105 . 00 
105.00 
105 . 00 

lOB.OO 
lOS.OO 

iQS .m 

105.00 

lOS.OO 
105.00 
105. 00 
lOS.OO 

lOS.OO 
105.00 
lOS.OO 
lOS.OO 

105.00 
105.00 
105 . 00 

105.00 



MASS FERC. 



. 180E*Q2 



0.401E+04 



0,500E+00 



0.1451+03 



KftX. COl 
(UG/M3) 



. 12€E+06 

0'.17il*0« 
0.240E+0« 
0.320E+06 

0.410E+OS 
0.5791+05 
0.782E+OS 
0.104E+06 

. 33SE+0S 

0'.474E+0i 
, S3SE+05 
O.8S1E+05 

0.3011+03 
O.2S4E+03 
0.383E+03 
O.SlOE+03 

O.lOOE+11 

Q.lOQE+11 
0.1001+11 
O.lOOE+11 

. 103E+0i6 
O'.146E+0€ 
O.197E+0i6 

0. 26.21+06 

0.324S+0S 

0.457E+05 
0.617E+05 
O.i22E*0S 

0.545E+04 
0.770E+04 
0.104E+OS 
0,138E+05 



AQC 
(0O/M3) 


SOIL eCNC 
(ppinm 


FQC 
0G/M3 ) 


SOIL 
CCMC 

tpprmnl 


-0.9991+03 


-0,99'fl+Ol 
-0.999'E+Ol 
-0.9891+01 
-0 . 999E+01 


-0.999'E+03 


-0.SI99E+O1 
-0.99SE+01 
-0 . 999E+01 
-0.999E+01 


0.2001+04 


0.1931+02 
0.137E+02 
0.1011*02 
0.761E+01 


0.2 001+ 04 


0.1931+02 
0.137E+02 
0.1011*02 
0.7flE+01 


0. 4001+03 


0.32 11+02 

0. 2281+02 
. 169E+02 

0.1271+02 


0.40OE+03 


0.321E+02 
0.2281*02 
0.1691*02 
0.127E+02 


0.3601*02 


0'.S53E+Ol 
O.39iE+01 
0.290E+01 
0.21BE+01 


0,.22SE+02 


0.3451*01 
0.2441*01 
0.181E+01 
0.1361*01 


0.12QE+04 


1/A 
H/A 
M/A 
M/A 


0.400E+03 


H/A 
N/A 

N/A 
N/A 


0.240E+04 


0.518E+02 
0.3671*02 
0'. 2721+02 
©.204E+02 


0.24OB+O4 


0,5181*02 
0.367t+02 
0.272E+02 
0.2041*02 


0.420E+04 


0.487E.02 
0. 3451+02 
0.2S<6E+02 
0.192E+02 


-0.9991*03 


.0.9991*01 

-0.999E+01 
-0.999E+01 
-0.999E+01 


0.370E+05 


N/A 
KJi/A 
M/A 

M/A 


-0.999E+03 


-0.9991*01 
-0,9991*01 
-0.9991+01 

-O.JSfE+01 
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Appendix B.3: Rationale for MOEE Ecotoxidty-Based Soil Criteria. 
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Appendix B3 



Al relevfflit infoimation applicable to MOEE ecotoxicity-based soil values utilzed in the 
1995 soil remediation criteria development process are contained in the following sections. 
As more information on these and other soil parameters becomes available, the information 
will be included in tMs appendix as part of the rationale for deriving ecotoxicity criteria for 
soil remediation. 



I 
I 



TMs appendix replaces the rationale which was the basis for the 1989 ecotoxicity-based soil 

remediation criteria. The original rationale is described in the 1991 MOE publication entitled ^ 

"Soil Clean-up Guidelines for Decommissioning of Industrial Lands: Backgroimd and I 

Rationale for Development". Those parameters in tiie original rationale, which were based on 

human health effects, have been removed. A rationale for a boron soil criterion (hot water ^ 

extract), based on protection of vegetation and grazing animals, has been added. I 



I 
t 
I 
I 



I 
I 



I 
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1 BACKGROUND' 

M February, 1984, the Ph3ftot03dcology Section was requested by the HaltOE-Peel 
District Office of the MOE to provide input into the development of soil criteria for the 
decommissioning of certain oil refinery lands. Proposed land uses made it desirable to have 
separate criteria for residential and industrial redevelopment. Monenco Consultants, on behalf 
of one of the oil oompanies, undertook a large-scale literature survey in an attempt to relate 
contanninant concentrations in soil to toxic effects on vegetation and animals. As a result of 
this effort, Monenco recommended site-specific ecotoxicity-based soil criteria for a number of 
contaminants (Monenco Ontario Ltd., 1984a & 1984b). 

Subsequent to 'the above-described exercise, 'the Phytotoxicology Section w',as. asked to 
recommend soil clean-up criteria for additional contaminants. Provisional criteria for them 
additional elements were developed, based on literature reviews. The Phytotoxicology 
Section was reqEested by flie MOE Waste Management Branch to develop clean-up levels for 
agricultural land use. This request was brought to the attention of the Sludge and Waste 
Utilization Committee. It was the opinion of this Committee that the residential/parkland 
clean-up levels previously developed were, with minor modifications/qualifications, also 
suitable for application to agricultural situations. 



2 'RATIONALES FOR ECOTOXCITY-BASED SOIL CM'TE'RIA 

The recommended ecotoxicity-based soil remediation criteria me shown in Section 5.1 
(Table 5.1). The rationales for their development include considerations of phytotoxicity and 
animal health, hi general, the most conservative of these considerations was used to 
established agricEltural and residential soil criteria. Redevelopment as parldaiid ^so was felt 
to warrant this conservative approach, because parkland often is used by children at play, and 
occasionally is used for allotment gardening. 

Different industrial/commerciM remediation levels (normally set at twice the residential 
levels) were recommended where the residential and industrial criteria were both set on the 
same basis but where phytotoxic concerns were judged to be considerably less significant in 
the industrial/commercial environment. For two elements (molybdenum and selenium), 

residential soil remediation levels were established to prevent toxicity to grazing animals, 
whereas a higher industoal level was established to prevent toxicity to vegetation. 

Provisional ecotoxicity-based soil remediation criteria recommended for four additional 
contamiEants are shown in Section 5.2 (Table 5.2). Because knowledge of potential adverse 
effects of these elements in soil is generally more limited than for the Table 1 criteria, the 
provisional criteria were purposefiilly established in an even more conservative vein. 

Since the mobility and availability of metals in soils may be highly dependent on form 
of the metM, soil texture, pH and organic matter content, site-specific considerations of these 
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parameters may reveal the suitabEity of different criteria. For example, where metals are 
known to be present in specific forms of very limited availability, higher levels may be 
oonsidered, Furtheoiiore, in researching the clean-up criteria, Monenco CoESuItants utilized 
data from studies on medium to ine textured soils (i.e. sandy soils excluded), in which 
mobility (availability) of metals would be lower than in coarse-textured sand (hence, metals 
.are less likely to accumulate, in sand 'than in clay). Therefore, it is reco'mmended tiiat the 
remediatioE levels for the metals and metalloids be reduced in the case of coarse-textured 
(greater than 70% sand) mineral soils (less than 17% organic matter). This recommendation 
is reflected in the remediation levels shown in Tables 5.1 and 5.2. 

The rationales for individual p^ameters are summarized in the following sections. 

Concentrations are given as ppm (ug/g), d^ weight, unless otherwise indicated. 



2.1 Areenic (As) 



arsenic is essential to manamals and algae (Bowen, 1979) but essentiality to 
higher plants has not been confirmed (Kabata-Pendias and Pendias, 1984) 

the toxicity of areenic to plants and animds is well documented, although it is 
not classified as a cumulative poison in man (NAS, 1977) 

the Phytotoxicology Section "upper limit of noraaal" arsenic guideline for urban 
Ontario surface soils is 20 ppm, (MOE, 1989a) 

it is generally apeed that tiie msm problem caused by excessive arsenic in 

soils is phytotoxicity rather tfian, accumulation by crops of arsenic levels toxi,c 
to animals and man, because significait phytotoxic effects occur at lower 
ar:senic levels .in plamts than, do health effects (Jacobs et al.,, 1970; Peterson et 
al., 1981) 

arsenic levels in plant tissue reported as phytotoxic are: 5 - 20 ppm 
(Kabata-Pendias and Pendias, 19B4); 20 ppm (Davis et al., 1978); 0.5 - 230 
ppm (reported in NRCC, 1978); 3 - 10 ppm (Chaney, 1982) 

the limit set for arsenic in food crops in the U.S. is 2.6 ppm, fresh weight (U.S. 
Public Health Service, reported in Peterson et al. 1981), equivalent to approx. 
13 to 52 ppm, on a dry weight bas,is 

Kirkpatrick (1981) has stated that arsenic levels in fruits and vegetables above 
1 ppm, fresh weight (equivdent to 5-20 ppm, dry weight, depending on 
moisture content) may pose a potenti£d danger to health from long-term 

consumption 
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the Phytotoxicology Section (unpublished results) has fouiid average arsenic 

levels in fresh vegetables of 0.17 ppm (eqiiivalent to 0.85 - 3.4 ppm, dry wt) 
at average soil ^senic levels of 61 ppm 

NAS (1980) has established 50 ppm (dry wt.) arsenic as the maximum dietaty 
concentation chronically tolerated by Mvestock 

phytotoxicity of arsenic in soil is dependent upon soil texture (as with most 
metals) and upon form of arsenic, with highly water-soluble forms of arseEic 
being more toxic than less soluble forms (Peterson et al„ 1981) 

toxicity of soil ^senic decreases in the order: arsenite > arsenate > organic 
arsenicals (MSMA,CA) (Peterson et M.,, 1981) 

however, regardless of the form in which the arsenical is applied, it is 
apparendy eventually oxidized and metabolized to arsenate (Woolson, 1973) 

Walsh and Keeney (1975) have established that a critical range of total arsenic 
in soils at which reduced crop yields may occur is 25 - 85 ppm 

a review of the literature given in NRCC (1978) generally supports, a minimum, 
toM soil arsenic phytotoxic level of 25 ppm, with effects at low levels being 
restricted to sensitive plants such as legumes and rice 

a maximim allowable phytotoxicity-based Mmit of arsenic in paddy soMs of 15 
ppm has been proposed in Japan (cited in Kabata-Pendias and Pendias, 1984) 
(availability of arsenic is increased in wet (reduced) sois (Peterson et al., 
1981)) .. 

Ontario Ministiy of the Environment investigations (unpublished) on fomier 
mine tailings areas have found no adveree effects on plants of 200 ppm or 
more of arsenic (as arsenic trioxide) in soil 

Anderson et al. (1983) recommended a maximum soil arsenic level of 300 ppm 
at closure of hazardous waste land tteatment sites 

the Dutch government (Moen et al., 1985) has adopted soil clemi-up criteria for 
arsenic of from 30 to 50 ppm 

the Ontario government (OMAF, MOE, MOH,, 1986) has established a 
maximum allowable arsenic level in sludged apiculttiral soils of 14 ppm. 
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Recemmeiidatioiii S<iil As conceetratioiis should be <25 ppm for mgricultural 

and Fesldential/parklaiid land use categeries and <S0 ppm for 
iiidiistrial/cotnmercial land use. 



• Unless stated otherwise, residential soil criteria also apply to agricultiiral and 
parMajad sitEations; while industrial soil criteria also apply to commercial 
situations 



2 J Boron (B) 

2.2.1 In.troduction 

At present, the existing guidelines for the clean-up and decommissioning of sites in 
Ontario do not have a criterion for boron (OME, 1989a). The upper limit of nonnal 
concentration of boron in Ontario surface soils is 15 mg B kg"' in urban areas and 10 
mg B kg' in rural areas (MO^, 19B9b). A recent sampling program indicates that the 98* 
percentile of the Ontario Typical Range distributions is 30 mg kg"' for both runi and urban 
parkland categories (MO^, 199:3). The MO^ provincial 'dri,nking water objectives alow up 
to 5 mg r* of B in the drinking water. It has been suggested that at levels of about 30 mg 1' 
Mid above, interferences witfi digestive processes may occur (Adriano, 1986). 
Toxicologically, boron content in foodstuffs is not of great concern compared to other trace 
elements. Only at an exoessively Mgh intake of 4000 mg per day and higher can boron be 
proved toric. In the past, boric acid, B(0H)3, had been used as a food preservative, but now 
tius use is considered inacceptaMe by FAO/WHO (the United Nation's Food and Agricultural 
Organization and the World Health Organization) (Adriano, 1986), Under certain 
circumstances, however, boron containination from a point source may pose toxic problems 
for plants and even grazing animals. 

The objectives of the foEowing literature review on boron were: (1) to fiiUy document 
the available data on B toxicity to plants and (2) to determine a boron soil criteria for boron 
for the remediation of sites in Ontario. 



2.2.2 Boron in Soil-Plant Systems 

Boron is a naturally occurring material which is released into the environment through 
weathering processes. It is used in a wide range of industrial and domestic products, 
including fibrcglass, detergents, and fertilizers. Boron is one of die seven recognized 
essential micronutrients required for the noimal growth of most plants, but it apparenfly does 

not play a role in the metabolic processes in animals. 

Total B concentrations in soils can vary from 20 to 200 mg B kg'- (Berger and Pratt, 
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1963). Generally, less than 5% of total soil B is foEnd in plant a¥ailable fonns (Gupta, 
1979). Tlie adso^tion of B on oxides of Fe and Al is believed to be an important mechanism 
govemiiig B solubility in soils and clays (Sims and Bingham, 1986a, 1986b). Boron is 
unique among the essential nuttent elements for plants because it is the only element that is 
noimally present in soil solution as a non-ionized molecule over the pH range suitable for 
plant growdi. Molecular boric acid (H3BO3) is the fonn of B that plant roots absorb most 
efficiently (Oertli and Grgurevic, 1975). 

To assess tie amount of plant available B in soils, different procedures have been 
developed. To date, hot water soluble B and saturation extract B are considered to be the 
best indicatois for predicting plant responses to soil B. Most of the soil B data in the 
literature are given as hot water soluble B (HWS-B). 

B deficiency in plants is more widespread than deficiencies of other micronutrieEts 
because, once B is released from soil minerals, it can be leached fi-om the soil fairly rapidly 
in its non-ionic forms. For this reason, light textured soEs in Mgh rainfall areas are often 
deficient in boron. Boron is highly toxic to plants when it exists at high levels in soils. In 
nature, however, B toxicity is not as widespread as B deficiency. Toxicity can occur under the 
following conditions: 

(1) in soils inherently high in B, or in wMch B has naturally accumulated; 

(2) as a result of over-fertilization with minerals with a Mgh B concentration; 

(3) through use of irrigation waters Mgh in B, leading to B accumulation in soil; 

(4) through contmnination of soils near some industrial facilities (Palmer and 
Linzon, 1981; Temple and Linzon, 1976; Severson and Gouch, 1983; Hayden, 
1981) as well as; 

5) overloading soEs with municipal waste waters (Nestfy et al. 1975), certain 
industrial waste water (Hutchinson and Viets, 1969), or Mgh B compost 
(Purves and MacKenzie, 1973; Gupta et al., 1973; Gogue and Sanderson, 
1973). 

■« 
The biochemical role of B in plants is still not well understood and, unlike other 
micronutrients, it has not been shown to be part of an enzyme system. There is evidence that 
B is important in cell division .and is app^arently a necessary component of the 'CeE wall. 
Boron diso plays an importmt role in the pyrimidine biosynthetic pathways, franslocation of 
sugar, in water relations in the protoplasm, in the production of pectin, in the absorption of 
cgdcium, and in maintaining the activity of ATPase (Sauchelli, 1969; Gupta, 1979, 1985). 

Among the known essential nutrient elements, B requires special attention because the 
tissue concentration range between deficiency and toxicity is very narrow in many importait 
crops. For most plant species wMch are sensitive to B deficiency, symptoms of B 
deficiencies in the field occur when B levels in plants is less than 15 mg B kg'^ (diy weight 
basis), while B concentrations of 20-100 mg B kg'' are sufficient for most plant growth. 
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Boron toxicity under field conditions generally occurs when plant tissue concentration 
exceeds a critical limit (Table 2.1), but different plant species vary greatiy in their tolerance 
to excessive B (Table 2.2). Monocotyledons generally require less B than dicotyledons with 
members of the PapiUonaceae (especially the Legummosae) and the Cruciferae usuMly 
requiring the highest levels of B (Berger, 1949). Root crops, such as sug^ beets., radisli, 
caiTOts and rutabaga are among the naost responsive to B fertilization when soil B is relatively 
low. 

The symptoms of B toxicity are similar in most plants. Affected plants show marginal 
and tip chlorosis which is qnickly followed by necrosis. Hie pattem of chlorosis and necrosis 
follows the leaf venation because B in plants is fransported through xylem and, therefore, has 
a tendency to accumulate at the margins or tips of leaves. Symptoms of B toxicity on some 
important crops are given in Section 2.2.6. 



2.2.3 Establishment of a Boron Database 

The scientific literature was first searched for articles on boron dating back to 1985. 
Some papers published before 1985 were later included if they were cited in the papers after 
1985 and were deemed to be good 'B effects' papers. It was assumed that most of the earlier 
important papers on boron would be cited in recent publications on B, especially in recent 
review papers, .and would not 'be overlooked. The B database was cons.tructed in DBASE HI 
Plus and has 2! data fields and a total of 2267 entties. In the database, there are no total soil 
B concentration data in any of tiie 2267 entries, witii 316 entries from solution culture 
experiments. Of tiie 1957 entries with soil exteictable B data, 1572 entties have hot water 
soluble B (HWS-B) data and 245 entries are as saturation exttact B. The B database contains 
40 different plant species (shaded i^ea in Table 2.2), which include sensitive, semi-tolerant 
and tolerant species. Among tiiese 40' species, tiiere mb many impO'rtant crops species th.at 
are common in Ontario. LacMng in the database is information on the very sensitive fruit 
species (e.g. chenty, peach, blackberry and grape). 



2.2.4 Approaches to Develop a Boron Soil Cleanup Criterion 

As previously stated in. Section 11, different plant species vary greatiy in Aeir tolerance 
to excessive B in soils (Table 2.1 and Table 2.2). Toxic tissue B concentrations vary 
approximately from 16 to 800 mg B kg'-. It should be noted tihat toxic tissue B levels in 
sensitive species (e.g. 16 mg B kg*' for boot stage wheat shoots) are less than tissue B 
coEcenttations causing B deficiency in tolerant species (Tissue B of 30 to 40 mg B kg^' in 
ratabi^a leaves is moderately deficient). It is, th^efore, not possible to find a critical tissue 
B concentration wMch is universally applicable to different plant species. It is also not 
practical to generate a criterion for every species because there are not enough data for each 
individual species. 
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From the above discussioE, it would be inappropiiate to conduct regression aoalyses 
on the combined data of different species to construct predictive models. Other approaches 
must be taken to develop a B remediation giideline. 

The following procedures were used: 

(1) A 10 to 30% yield reduction (grain, fruit, tuber yield, or plant dry weight), or visible 
symptoms of B' toxidty were used as criteria. This requirement is intended to assure 
that the data represent the first occurance of meaningful toxicity symptoms, and that 

the data selected represent neither ttivial, or spiirious results, nor serious effects well 
past the initiation of symptoms. Soil B (hot water soluble, HWS-B) and plant tissue B 
data, at the first occuirence of B toxicity, were extracted from the B database for all 
the species; 

(2) 'The lowest, toMC soil HWS-B level for cO'inmonly occurring sensitive species was ■ 
compared with the highest, deficient soil HWS-B for coinmonly occurring species. If 
these two values were similar, a compromised soil HWS-B level could be determined 
as the remediation criterion for B. The resulting value would not be toxic to most of 
the commonly occumng sensitive species and at the same time, would not be deficient 
to most of the commonly occurring tolerant species; and 

(3) The generated critical soil B and plant tissue B concentrations were then compared 
■with toxic B levels to pazing animals for .any possible adjustaaent. 



2.2.5 Results and Conclusion 

1. Data Extracted from the Database and Other Sources 

a) Toterance of Different Plant Species to Excess B^ 

Different plant species, even different genotypes within the same species, show 
marked variance in the tolerance to excessive amount of available boron in soils (Table 2.2). 
The B concentrations which group plant species in Table 2.2 are the threshold concentration 
range of B in soil solution at the soil water content of field capacity. The threshold 
concenttation is defined as the maximum B concentration in soil solution that a pven plant 
species tolerates without manifesting visual injury symptoms and^or a decrease in yield 
(Maas, 19S4). Many fruit free species are among the most sensitive species, e.g. lemon, 
avocado, peach, plum and orange. Beans are also very sensitive to excessive B, Grasses and 
die tuber species, (e.g. sudanpass, beets and alfalfa) are among the tolerant species. It should 
be noted that, according to different sources, some species are not consistently in the same 
group. For ins^tance, pear w,as. listed .as. a tolerant spe.cies by Maas (1984) but as a sensitive 
species by Gupta (1985), whereas onion was Msted in the opposite way. 
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b) Toxic and Deficient Soil and Plant B Concentrations 

Data presented in Table 2.3 are soil B (HWS-B) data and plant tissue B concentrations 

at the first occuffence of B toxicity, either by a 10 to 30% yield reduction or by the visual 
symptoms, in differcat plant species. The data indicate that the lowest toxic concentration of 
soil HWS-B is about 1 mg B kg"^ for beans {Phaseolm vulgaris), one of the commonly 
occuning sensitive species, while 'the toxic HWS-B levels for semi-tolerant and tolerant 
species is generally .greater than 2.0 mg B kg''. 

Resiilts presented in Table 2.4 show the relationship between the severity of foliar 
inj'ury in No,rway maple and HWS-B concentrations m the surface soil in Ontario. Where soil 
HWS-B is lower than 1.0 mg B kg"\ tiiere was no iiyury on maple foliage. Foliar injury 
rmiged from ttace amounts to about 15% when HWS-B was between LO to 2.0 mg B kg" I. In 

two cases where HWS-B' in surface soils were 1.4 and 1.5 mg B kg"^,,, respectively, tiiere w.as 
only a tiace amount of foliar injury. In another case, however, maple plants suffered from 
ttace to light foliM' injiuy even though soil HWS-B was 1.2 mg B kg'\ When so:il HWS-B 
was above 2.0 mg B' kg'*, 'there 'was severe foliar injury on maple foliage. 

Deficient soil and plant B concentrations, causing either a 10 to 30% yield reduction 
or visual symptoms of B deficie'ncy,, are presented in Table 5. 'ITie highest soil HWS-B^ level 
at which B deficiency occurred in plants was 1,78 mg B kg"^ (Spinacia oleraced), with 1.48 

mg B kg'' as the second highest (Solanum tMbemsum), 

In the above tables, variances of soil, ,HWS-B' levels 'for either B toxicity or B 
deficiency were 'both very large (Table 2.3 .and Table 2.5), as shown by 'the large s^tandard 
errors of the means. TMs was probably due to variation in soil properties and growth 
conditions of different studies, sinice the means of HWS-B for each plant s^pecies were 
averaged across di'fferent sottrces of soil HWS-B data (i.e. di'fferent papers, in the literature), 

c) Toxicity of Boron to Grazing Animals 

Some available data of B toxicity to grazing animals are summarized in Table 2.6. 
Sheep have been found to develop enteritis when exposed to hi^ B soils (30 to 300 
mg B kg'^ 'total soil B) .and ,as.sociated wMer B levels of 1-20 mg B^ 'liter ^ or had been fed on 
a diuly feed that contained 40 mg B kg'' (Table 2.6). It is thought that the Ingestion of Mgh 
concentrations of B causes reduction in intestinal proteolytic enzyme activity and blood 
nitrogen level. Boron, however, is less likely to produce fatal effects tiian are other trace 
elements, such .as. Cu. 

At the low end of sufficient ranges of tissue B concentrations for nonnal plant powth, 
plant B would not pose a significant hazard to sheep. At the high end, however, some plants 
may be tojdc to grazing sheep, e.g. timotiiy and alfalfa (Table 2.1). Therefore, when pown 
on Mgh B sotts, timothy and alfalfa are not suitable for sheep feeds or for pazing. In areas 
around a point source of B contamination, there is a potential for B toxicity to grazing sheep 
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evcE though soil B levels .are not high enough to cause B toxicity in most plMit species 
(T^le2.1). 

The U.S. EPA proposed tihat 5 mg B liter * should be set as the maximum safe level of 
B in livestock drinking water, whereas Green and Weelh (1977) and Weeth et al. (1981) 
proposed that the safe B level should be raised to 40 mg B liter"-. They found that there were 
no overt signs of toxicosis in heifers when exposed to 120 mg B liter- and estimated that the 
safe tolerance level would be witMn the range of 40 to 150 mg B liter'*, 

2. Development of Boron Soil Criteria on the Basis of Ph3ftotojdcity 

Since there is a peat variance in responses to excessive B among different plant 
species, it is not possible to define a universally applicable critical B level in plants (refer to 
Sections 2.2.2 and 2.2.4). In addition, development of a relatively low remediation criterion 
based on B toxicity to sensitive plant species would create the risk of producing B deficiency 
in many other less sensitive plant species. It would be unreasonable to require remediation of 
soils to boron concentrations at which sigmficsmt boron deficiencies in plants could be 
expected in commonly occurring species. 

After remediation of a B contaminated site for future agdcultural or residential uses, 
soil B concenttation in the surface soil should be at such concenttations that it is neither toxic 
to the most sensitive plant species, nor deficient in tihe most tolerant species that are 
commonly grown in the area, Firom the results presented in the above two sections, it was 
not possible to select a soil HWS-B level that could fit both of the above requirements. 
Therefore, a soil hot water soluble B concentoation of 1.5 mg kg'* is recommended as the B 
remediation criterion in Ontario for agriculturaj and residential land use categories . At tMs 
soil B level, neither severe B tomcity to sensitive species nor severe B deficiency in tolerant 
species should occur. Some tree species, such as Norway maple, may suffer 'dace to very light 
foliar injury at the 1 .5 mg B kg'* soil B level, while other species, such as spinach, may show 
some slight symtoms of B deficiency. 

'Discussion in Section 2.2.2 indicates that grasses can no^rmally tolerate higher B levels, 
whereas data presented in Table 2,4 show tfiat at a soM HWS-B level of less than 2.0 
mg B/kg, maple trees suffer only trace to light foliar injury. These facts suggest that for 
fixture induslrial land usage where a vegetative cover of grasses and frees is common, the 
remediation criterion could probably be placed at 2.0 mg B^g (HWS-B). It should be noted 
that tree species here do not include those sensitive fiiiit species wMch Me listed in Table 2,2. 

Recommendation: Where there is siispicioii of B contEmination and B toxicity^ 

determination of hot water soiuble B (HWS-B) in soils should be 
requested. Soil HWS-B should be Ims than IJ mg B kg'^ soil for 
agricultural or residential/parkland land use categoric, and tes 
than 2.0 mg B kg* soil for industrial/commercial land use. 
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2.2.6 Additional Mormation - Summary of Boron Toxicity Symptoms* 

1. Vegetable Crops 

a. Rutabaga. The leaf margins are yellow in color and tend to curl and wrinMc. The 

symptoms on roots are siml^ar to moderate B-deficiency symptoms; that is, water-so.aked 
appearance of the tissues in ttie center of the root. Boron toxicity in turnip sredlings rescdts in 
marginal bleaching of the cotyledons and first leaves. 

b. Peas. Boron toxicity results in bimiing of die edges of old leayes. The extent of burning in 
the upper leaves depends on the degree of B toxicity. 

c. Onions. Boron toxicity produces the burning of the tips of leaves, gradually increasing up 
to the base, and no development of the bulb. 

d Radishes. Boron excess in characterized by marginal yellowing and burning of lower 
leaves. The new seasons growth of radishes left in 'the pound over winter turn, yellow,. 

€. Tomatoes. Boron toxicity results in dying off of older leaves. 

2.Forage Crops 

/ Alfalfa. Boron toxicity is marked by bumed edges on the older leaves. 

g. Red Clover. Toxicity symptoms of B include burning and yelowing of older leaf edges. 
h. Birdsfoof trefoil. Growth is poor and leaves are small and dMk with tMn stems. 

3. Cereal Crops 

L Wheat. Boron toxicity in wheat appea-s as light browning of older leaf tips converging into 
light greenish-blue spots. 

f Barley. Typical symptoms of B toxicity are elongated, dark-brown blotches at the tips of 
the older leaves. Severe browning, spotting, and buming of older leaf tips occurs, ^adually 
extending to the middle portion of the leaf. 

k Oats. Toxicity of Bin oats result in Mght-yellow bleached leaf tips. 

I. Cam. Leaves show tip and marginal buming and yellowing between the veins. 

4. Other Crops 
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m. Tobacco. Boron toxicity is characterized by brown circular spots on the peripheiy of the 

lea¥es and stunted growth. 

n. Beam. Excess B causes mottled and necrotic areas on the leaves, especially along the leaf 

in.argiii,s- 

o. Biackeye Bean (Vigna unguiculata). Boron toxicity does not produce any characteristic 

pattern, yeUowing or dead .areas occm be^tween veins.* 

p. Indian Bean. Slight chlorosis is caused by excess B, followed by dark-brown spote on the 
leaves. Marginal scorching is found on the periphery of the leaves and stunted powth occurs. 



* after Gupta, 1979. 



2.2.7 Recommended Ex tracting Procedures of Hot Water Extractable Soil Boron 

The following is the commonly adapted, modified Berger and Traog procedures for extracting 
hot water soluble B in soils (Gupta, 1967): 

1. , Weigh out twenty-five-gram samples of adr-diy soil tiiat have passed through a.2-:mm 

sieve in ISO-ml-capacity pyrex (or other low-B glass) 'beakers; 

2. Add fifty ml of double distilled water to each beaker and stir the contents well. A 
beaker containing only wMer serves as a blank. Weigh be^er and contents; 

3. Cover each beaker with a watch-glass, heat the beakers on a hot plate, and bring the 
contents to boiMng. Keep the contents boiling on the hot plate for 5 minutes 

(Occasionally, when frothing is mtense, a slight removal of watch-glasses for 1 or 2 
seconds reducing frothing); 

4. Weigh tile be.aker with contents after boihng and make up the loss in weight by 
adding double-distilled water; 

5. Alow to cool for a period of 5 to 10 minutes, stir well and filter with two Whatman 
No, 42 filter papers. The resulting filtrate should be clear and ready for boron analysis. 

Instead of distEled water, 0.01 M CaClj can be used to exttact the hot water soluble 
boron from soils. The advantage of CaCls solution is that it can prevent the dispersion of soil 
coUoids and make the filtration easier and the resulting filtrate more clear. 



Gupta, U.C.. 1967. A simplified metiiod for determining hot-water-soluble boron in Podzol 
soils. Soil Science 103:424-428. 
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Table 2.1 Deficient, Sufficient and Toxic Levels of Boron in Piants* 




PlanI Speelsi 


Plant HaauM 


Srowtti' S'iagn 


Plant P |mg B/kg| 


DeflcioRt 


Sufflclant 


Toxic 


Winter Wheal •frriicum aeaivum) 


shoot 


when plante 40 cm high 


<0.3 


2,1-10.1 


>10a 


Wheal (Trtticumi aoslivuml 


shoot 


boot stago 


2.1-S.O, 


a 


>18 




straw 


maturity 


4.8.6.0' 


17 


>34 


Bariay (Hordaumi wlgart) 


shoot 


boot stage 


1.§.3.S 


10 


>20 




ilraw 


maturity 


7.1-8.6 


2.1 


>46 


Oats (Avena mim) 


riwot 


tmot stage 


<1 


8-30 


>30a 




ihoot 


boot staif 


1.11-3,5 


8-15 


>3S 




slioot 


boot s'taga 




16-60 


44-400 




ehoot 


47^ay M plants 






>105 


Kidnty iBans (Phaseollys vylgarls) 


pods 






2S 


43 




laavBB and ilams 






44. 


132 


Cauilower (arnssioa oloracea 


whole tops 


before curd appaaranco 


3 


12-23 




variety Bohytia) 


laavaa 




23 


36 






laavas 


when S% htads formed 


4-9 


11-97 




Broccoli (Bfassica oteracea 


loaves 






70 




variB'ty itolica Pltincit.) 


laaMS 


when 5% haada formfld 


2-8 


10.71 




Brusa«lto Sprout praraica dmmcm 


laavos 


when sprouts bagin to form 


6-10 


13-101 




wariily gemmilera Zenter) 












Rad Clover fTifollym praHnst) 


shoot 


bud stag* 


12-20 


21-45 


>SS 




shoot 


om-'ttiirdl at bllooim 




lo-eo 


s.eoa . 


Potaloes (Solanum luboroaurn) 


'full frit leaf 


75 dap aftsf plan'Ungi 


<1iJ0i 


21-50 


>SOa 




shoot 


32:-day old plante 




12 


>1iO 


Birdsfoot teafoil (Lotus TOrnicuIalys) 


shoot 


bud stage , 


14 


30.48 


>ie8 


Ckim (Zea maya) 


ear-loaf 


tassel stags 




10.0b 






ahoot 


unll sar tormation 


<i.o 


is-io 


>100 


Timoithy (iPhleumi prstonso) 


shoot 


heading aiege 




3-93 


>102 


Tomatoss (Lycopereicon esculenhim) 


shoot 


S3-daf old plants 






>125 




wtwifl planto 




14-32 


34-96 


§1-411 




maturs top laavaa 




<10i 


30'.7S 


>200 


MfaMa CMadlcaio mlva) 


shoot 


10% bloom 


8-12 


39-5:2 


>9i 




lop lona-ttifd of plants 


shorty bflifor© flowarini 


<20i 


ai-ii 


>100 1 


(Tabia 2.1 eonllnuacl rwirt paga) 
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P'abia 2.1 eontinuedl 




Shoo! 


early bloom 


<15 


20-40 


200 










1S-20a 






topofshoote • 


sariy floweiing 




30b 






wMs topfi 




<1S 


is-ao 


200 




whole tqps 




<20i 






While pea boans (Phaseolua spp.) 


shoot 


30 days aftar planting 




36-94 


144 


Baana (Phaflsolus vuloaris) 


■hoot 


43^iiy oM planis 




12 


>160 


CafTola (Daucuo carota) 


matara leaf' llainina 




<ie 


82^103 


17S-307 




leavm 




18 






Peanyls (Arachls hypegaea) 


yoyngi liial Iimu* 


SO^ay old planis 




•401 


>2i0 










18-tOb 




Rutabaga prassica mpobrassica) 


leafiwus 


at harvest (of hJbari) 


20-3a 


3e-i40 


>250 








<1iSD 








liaf issuii 


whan rootai begin to swell 


32-40MD 


40 








<12SD 








roota 




<BSD 


13 




Cucumbor (Cucumis uivus} 


nwlure ImI from 


2 wks aler flrst picking 


<20.0 


40-120 


>3m 




cenlar ot alam 










Celery (Aplum graveolons) 


leaiets 




10 


88-432 


720 




paMtts 




It 


28-75 




PashJra Qtmm 


ahoot 


first bloora at first eut 




10.50 


>am 


Sugar Baats (Bala vulgam) 


Imf bladM 


lacently matured leaves 


12-40 


m-2m 






full imiddla leaf 




<20' 


31-200 


•»i©0' 



* After Gupta. 11979; a* Corraidered to< be high; b: Considered to be cri'd'cal; SD;: Severely Oeicient; MD: Moderately Oaident 



Versioii 1,0 



Appendix B.3 (119) 





Table 2.2 


Relative 


Tolerance of Different Plant Speoles to Boron^ 








Senaltiva SptsiM 


Saml-tolerant Sp*«la« 


Tolarint SpMiM 


pj to OJ mg i /kg •oil) 


(1.0to2.0ingBAcgtell| 


(40 te tJ mg B iftg •oil| 


Lomon 


fCilfua limon) 


S«nsim« 


{SaaamgnvKbitimi 


Sorjjhiin 


(S^fjlium blMilr>«) 




llacktanif 


(Rubus ipp.) 




^jfatfti 


(Mt'! ■ a. It' (wUvai 




(0.S to 0,8 mg BAg ioll| 


Red Pepper 


(CapsiLuni annum) 


Piirpln V^trh 


iVni Irtngiialai ss* 




Avocado 


(Peraea amaricanal 


■Pii&^:^--k'. 


Km^i(^f^^- ^vh^immt-HmD':- . 


Oq! 


I'fl-.finft ?(itiva) 




Onnioa 


(Citrue sinensis) 


Canot 


{Oaucua carota) 


Paraiay 


(Petmselium crispum) 




'QrapfiMt 


CCitrus paradise) 


«l*i'sft 


iWw'ho'Hl* M<iyiri)< 


nw&Tbt 


(Dots lUcaiO 




Apriool 


(Pramis armanlact) 




<So|*ntir»i iUMic«»nJ 


Tn-twJci 


itvcorfl'*' >i I'Jj'tmun'l 




Peach 


llPrunus paraica) 


0iits«ti»6t 


(CtJRtmtf» aatvue) 


Sui|ar Ba«i 


(Pau> oacrtmrffarn} 




Cheriv 


(Pnmus avium) 


(2.0 to 4.0 mg BAg aott) 


reoto lOOmgB/kgaoil) 


Rum 


{Pnjnus dtomtitioa) 


Ut£IC4 




Coticn 


^Qo4»y|ji«»H iiirtutum) 




Persimmon (Jiipan«aa) (DJospysos Iwhil 


Cahbiva 


ifitta^cAottni6»y" 




tCofl»vp<um hatt>tte«tim-£lflw&) 




Fig 


(Reya carica) 


Ccttafy 


<Ai».»jTi j(r«,i»t»i(K-.») 


(lie ii. i<iniiq B/kg •oil) 


Grape 


fVii wifera) 


lURlip 


(Brassica reoa) 


A'j ji.iijjs 


|Airarni;.i5 n(^i-|rq|iei 




Walnut 


(Juglam ragia) 


^iOVf 


(Hord*(ji»! vsigiiw} 




Pecan 


(Carya illinoensis) 


Own 


(ZttdtrmV^i 


Plow 


{,'^TtW«omRK«lt»jl 




Cowpea 


(VIgna sinensis} 


Artitlio'te 


{Cyna'a sco^m ii'i 


Seytuan 


{&y(!itH» max} 




Of*S)» 


(AKumMfw) 


Tohiow 


(NIoetiana labaeuni) 




(O.Stol.OmgS/kgtoll) 


(2.0 to 40 ng B/kg loll) 


Bludbony 


^mamium spp.J 




Sweet Clover 


(Metilotus indica) 






GariJc 


(Aliium sativum) 


Squash 


{CucuMta pepo) 


Broadbean 


(¥ma fOmj) 




Sweet Potato 


{Ipomoaa batatae) 


Muskniolori 


tCucumis melo) 


Chard 


(iBeto mlgmfs war. eida) 




Wtieat 


(TrilJcum aeetivum) 


nmmt 


(AraMa hy^agam^ 


Pasture grass 


Mung Bean 


{Piiaseolus aureux) 


Sweet Com 


(Zm tmya) 


Peppermint 


(MmUm piparim) 




Strawberry 


(Fragaria spp.) 


Titm§ty 


(PhtBum pmfmsa) 


Spearmint 


(Manlha spieato) . 
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(Table Si eontliiu«d) 


randnty Bom (Phaseolus vulgaris) 


moeeoli prmma eiBmsm ¥m.Mm} 


Sudangmss (Sorghum audarwao) 


ynm ioan (Phassolua lunalus) 


Kantadiy Butgmas (Pea pmt@mi»^ 




Jmunalem Aitt-huku (Helianthuii fube.-oaua)" 


Smiawer |W«lar)hiis mmuaj 




Apple (f^alua ayfvaalns) 


nmbrngm fimsalca mp^rmm'm} 




Amencan Elm (Ulmus amancenai 


Spimeh (Sp/nadB Bhmem) 




Navy Bean (PhaeJus vulgans) 






^rqt9$$ (St»r$|hum vui^arft sudan0$9}^ Norway Maple (Ac«r piatanold6«)** 




Klwifrult tActlnltJIa dellclose)** TatlF«KCU» (Fostuea arundlnacea)** 




PIsUiGhio {Pistachio verit)*- Oram (Cioar art«tlnum)** 




Lentil (Lons exculenta)** American Sycamore (Platanua occidentaHs)** 




Desmodlum eannum {a igraaa at Hawaii)" 





Species In the shaded area are In 4- 
the B database. 

These species are in the B 

database byt are n<0t placed in the ++ 

ialble accordlngi to their tolerance 

to B toxicity. 



After Keren and Btngham, 1985, species 
arranged in the order of tncreasing tolerance 

to B. 

After Adriano, 1S0S, speclei not arranged In 

order of increailng tolerance' tO' B. 
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Table 2.: 


1 Soil Available B ConcerilratJori and Plant Tissue B of Different Speoies^ 


PImt Spveisa 


(fflf/kg) 


Uaf B 
(m©*fl) 


Shoot B- 
(miAf) 


FruH B** 
(mi*i) 


Number ef 

Caa«s 


Soil Extraotant 


SENSITIVE SPECIES 














Klwlfryit fActinidia dsJIclosa) 


0.68* 


47.4* 




ia,r 


1 


Ho! Water 


Piatachio (Pistachioi wera) 


O.74f0.08j** 




47.8|21.2) 




3 


SBturation Extact 


itfUis (Phateoiys vylgaiis) 


O.S7(0.21) 


87.8(32.1) 






7 


Hot Water 




1.1 7' 




9S.i* 




1 


Hot Waltr 




1.78* 






43.0* 


1 


Hot Watar 


Pea (Pisum saiwum) 


1.13(0.11) 




14f{44.4) 




3 


HotWalBr . 




0.98' 






69.0* 


1 


Soil SoliJtion 




1.48|0J) 




1BS|40.3) 




2 


SoilSoluion ■ 


Soybean (Glycinai m«) 


1.33(0.1) 


6S4(0.0) 




41.9(iO'.0) 


2 


Hot Water 


Gram (Cie«r arieinunii} 


1,ai|0.Si) 




133(1.1) 




2 


Hot Water 




6.i0f1.41) 




»S6(4e.6) 




2 


Soil Sollyiion 


Norway Ml^pio (Acer ptatancHdes) 


1.37f0.1S) 


408(208) 






3 


Hoi Water 
















SiMWOLinANT SPiCIES 




























'Com (Zea fnayi) 


1.80(0.6) 




33.i(3.5) 




2 


Hot Water 


Riutatoga lirasiica napobirasBica) 


1,50(1.2) 


105(110) 






24 


Hot Waler 


Strawberry (Frsgaria app.) 


1.14* 


124* 






1 


Hot Walsr 


Whf at (Tfii'Cum teslvum) 


2.ie(0.S2) 




if,S(3S.1) 




5 


Hot Water 




1.28(0.30) 




104(32.7) 




4 


Soil Solution 




xsr 






2iS* 


1 


Soit Solutlor) 


Lmil ILens eKculinta) 


2.17(1.18) 




133(43.3) 




2 


Hoi Water 


Sartoy (Hordeym vulgara. or 


a.ao(o.«e) 




120(123) 




13 


HotWator 


Hordeum disfchon) 














(TeUa 2.1 continued naxt paga) 
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(Tiblt 1.3 csnimwidl 














Cabbage praasica Qleracsa) 


2.8Sp,2) 


i8.0(2».B} 






4 


Hot Water 


Potato fSotanum tubarosyml 


2,98(1.24) 


7S.0|i6.3) 






2 


Hot Wittr 




2.1* 






8S,0' 


11 


Hot Water 


Onion (Allium c«pa| 


3LSS' 




20.7* 




1 


Hot Water 


Lethiea (Lactiica aaiva) 


3.86* 




24.6* 




1 


HetWator 


Sunlgwar {Haltanttiius annuB) 


3.93(3J) 




iit(3«.a) 




3 


Hot Watar 




S.Sa(Cii.S) 




182(3i.3) 




3 


Soil Solulfon 
















TOLERAMf SPECIES 




























Alf&lfa (Mmmmm a&tm) 


3.ii(3.§) 




3§1(343| 




37 


Hoi Watar 




2.2i(a.3) 




4iS{347| 




26 


SaturaUon Eirtract 


Oat lAvsna sai¥a} 


SJOi* 




175* 




1 


Hot Watar 


iptar i(Pyra8 ®,rwnynls| 


4.M(4J) 






67.9(23.5) 


9 


Hot Wattr 




S.tS(S.!) 


51.0(17.4) 






to 


Hot Walir 


Sofgra88 (Sorihum wigari aydaneae) 


i.t7(0.t) 




mrinoj 




.3 


Hot Wattr 


Spinaeh {Spinada olaracaa) 


33.3(23.i) 




2»i(18t) 




2 


Hot Water 



Data In the labia art corrsspondino to ft* Irat oecurrinee of aHhar wyal apiptoms ol B lojicity or a paW raducion of 10 to 30%. 
Fruit Mtagory ineludaa: Fruits. Tubftre. Pods ol Ptaa and Qraim. 

Numb«r9 with an astoiisk are single <case8 In the IB <dalabaM 'that §taw Qi toxiclt|i. 

Numbars In braotots are s'tariidardi Binors. 
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Table 2.4 Total Boron Ooncentration In Norwif lAaple and Soil, as well as Hot Water Exiractable B (HWS-B| In the 

Colieotecl In the Vicinity of an Appllanee lyianyfacturlng Company in Ontario on September 4, 1980. 



Degrett of Injury 


Foliaga B In 


Total Soil e 


Hot Wfllor extraQtabla B 


Boll HWS4 (0-S oml 


of Mapla FQlliiga 


Norway llapl*"* 


{OuS em) 


(S-llfl: 'GBI} 


(i-S em) 


(S.10 em) 


in Ralatlon to 




(mg '0*81 


(mg BAflj 


im a%g} 


Foliar ln|urf 
















No InjUKf 


170 


IS 


15 


0.6 


'0.6 


<1 .0 mgiWcghNo Injury 
















Trace 


170 


IS 


13 


1.4 


'0.4 




Traee to Light 


240 


20 


20' 


u 


1.6 




Irmm to Liflhl 


310 


13 


IS 


1.4 


0.6 


1.0-8.0 mg Wkg-Trace 


Trace to Light 


48i 


20 


15 


1.2 


1.2 


to Light Injuiry 


Tracs to Uiht 


460 


as 


18 


1,9 


1.8 




Trace 


sio 


23 


20 


1.5 


0.8 


















Light to McMjQimta 


830' 


33 


M 


3,3 


2.3 




Mod'aral* to Btvmn 


616 


23 


18 


2,1 


1.8 


>2.0 mg Mg-Llght 


Mod'amltt to Swefa 


1060' 


26 


83 


3.'9 


a.'i 


tO' SiiB'Waw Injury 


Modomle to Sevsra 


1280 


IS 


IB 


3 


2.2 



















Aftar Paime'r and LiO'ion. 1981. 
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Table 2J Soil Hot Water Extractable B and Plant Tissue B Concentration of Different Speoiei* 




Plant Spseiss 


Soil B 


Uaf B 


Shoot B 


Fruit e 


Nunnbar of 


Soil extrMtant 




{mg*i) 


(mgAfl) 


(mg/kg) 


(mf*i) 


Case* 




SENSmViE SPECIES 










' 




Btann (Phaseolus vulgaris) 


0.,3S* 




m.r 




11 


Hot Wrtar 




o.i3(Q.M)r 


ao.S(i,i) 






3 


Hot Water 


Pistachio (Plvlachio mm) 


0.38* 




1S.S* 




1 


Satumfcn ixtract 


Qrsm (Cicar arloinuml 


0.60' 




7S.0* 




1 


Soil Solulon. 
















SEM-TOLEHANT SPECIES 




























Sunlowftf (Heiitntiius annys) 


§,1S(0.17) 




27.5(21.2) 




2 


Hot Walir 




0.03(0.00) 




27.5(21.2) 




2 


Soil Solulon 


IRutalMga {BraMtca napobfasslca) 


0.38(0.09) 


21.S(9.8) 






12 


HotWalar 


Cabbaf e prassioa 'dttaoea) 


o.S4fo.ii) 


34,4(14.6} 






5 


Hoi: Water 


Com {Zea imap) 


o.w 




23,0' 




1 


Hot Walar 


Lattuca (Lactuca sattva) 


1.17(0.44) 




1SJ(S.8) 




2 


Hot Water 


Potato (Solanum tubarosum) 


1.48* 


11.7* 






1 


Hot Walsf • 




0,?0* 




21,3* 




11 


Hot Water 


TOLERANT SPECIES 




























Soytean plyclne max| 


0.42(0.08) 


S7.3(0iJ) 






2 


HotWatar 


Sorgross (Sorghum wlgare syd'anaso) 


0.47f0.04) 




10.2(0.07) 




2 


Hot Watar 


Alfalfa (Medlcago saliva) 


0.62(1.6) 




72.0(124.7) 




7a 


Hot Walar 




0.i8(1.3) 




184(171) 




25 


Saturation Extract 


Oat (Awena iafva) 


1.30* 




30.0* 




1 


Hot Water 


Spinach (Splnacia oloracea| 


|.7S(0.97) 




64.3(17.7) 




8 


Hot Walar 



♦ Visual symptoms of B denciinoy or yielcl rtdluctton ol 10 to 30% in ttia B databast. ++ Nuimber in brackets are standard error. * Sinigle case that shows B deflclensf . 
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Table 2.6 Toxicity of Boron to Graiing Aplmals* 






Mpm\9» 


Boren Compound 


Ty !»• of TmI 


T««t Hrapo'naa 


Boron 


Ralarenes 




Teatad 




Reported 


Concentration 
















Shasp 




Obwraaf on in field 


Young Shaop 


Soil 30.300 


Kowal'skii at at, 








d«¥Slop«d ■ntaritia 


mg B*g 


(19SSJ 








* 






Shaep 


Boric Acid H3B0a 


Oalyfsed 


Sheep developed 


40 mg; lA:g 


Kowal'skii at all 








enttiMs 




(1965) 














CaWft 


BoiicAcId H8B08 


Cattfa exposed to hlyh 


Swailing and irritation 


160-300 


Qraen and Weeth 






concantratians of B irii 


of lega. lathargy, 


mg iWiter 


(1977) 






their drinking water 


diarrtiooa with 












m-daf exposure 


















Cattle 


BoricAGid Hseoa 


Cattlle sMposad to highi 


No divert signs ol 


120mgiB/iiter 


Weeth Bt aJ. 






eoncentraion of S In 


toxicoafs wllhi 




(1881) 






ttifllr drinMng wfiler 


10-day exposun 























































' after Bulterwick et all, 1989. 



Versioii 1.0 



Appendix B.3 (126) 



I 
I 
I 
I 



2.3 Chromiimi (Cr) 
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Cr is essential to mammals (Bowen, 1979), and low coocentrations 
appear to be beneficial (though not necessarily essential) to pliuits 

(NAS, 1974) 

hexavalent chromium (Cr VI) is particilarly toxic to plants and animals 
(Bowen, 1979) 

the Ph3rtotoxicology Section "upper limit of normal" Cr guideline for 
urban Ontario surface sois is 50 ppm (MOE, 1989a) 

the predominant form of Cr in soils is trivalent (Cr III) (Kabata- 
Pendias and Pendias, 1984) 

plant tissue levels of trivalent Cr considered phytotoxic are: 10 ppm 
(Davis et al., 1978); 20 ppm (Chaney, 1982) 

a Cr III level of 3000 ppm has been established as the maximum dietary 
concentration chronically tolerated by chickens (NAS, 1980), whereas 
Davis et d. (1978) report a critical total diet Cr level for livestock of 
50 ppm 

the bulk of Cr absorbed by plaaits concentrates in roots Mid is poorly 
translocated to the tops (NRCC, 1976), although translocation of Cr VI 

appears to be peater than Cr 10 (Lahouti and Peterson, 1979) 

plante generally will die from phytotoxic effects before they can 
accumulate amounts of Cr that would be toxic to consumer organisms 
(NRCC, 1984) 

Monenco (1984a) recommended a soil criterion for trivalent chromium 
of 1000 ppm, based upon a literature review which revealed maximum 
Cr levels of 2.2 ppm and 513 ppm in plants and soil, respectively, and 
upon the similarity between availability of Cr and Pb in soEs 

Monenco (1984b) on the basis of a hterature review, concluded that Cr 
VI can exist in soils and is highly toxic to plants 

the solubility (availability) of Cr VI increases in both acidic and 
alkaline conditions^ but is minimal at pH 5.5 - 8 (Kabata- Pendias and 
Pendias, 1984) 

soluble Cr VI is lormMly reduced to insoluble Cr III in soils except in 
the presence of high oxidized Mn levels (NRCC, 1984; Kabata-Pendias 
and Pendias, 1984) 
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a level of 10 ppm Cr VI in soils has been shown to be phytotoxic to 
soybemis (Tomer and Rust, 1971) " 

a soil clean-up level for total Cr of 1000 ppm has been proposed in 
Great Britain (Smith, 1981) 

Anderson et M. (1983) recommend a maximum soil Cr level of 1000 
ppm at closure of hazardous waste tad tteatment sites 

the Dutch government (Moen et al,, 1985) has adopted soil clean-up 
criteria for Cr of 250 to 800 ppm 

'the Ontario government (OB^AF, MOE, MOH, 1986) has established a 
maximum allowable Cr level in sludged agricultural soils of 120 ppm. 



Recoiniiieiidatfon: 



Total soil Cr coneentratieiis shcipld be <liOO ppmij and 
hexavateMt chroiniiiiii (Cr¥I)coiiceiitmtioiii ihould be <li 
ppm, for all land use categciries. 



2,4 Cobalt (Co) 



Co is essential for .anijnal&,, man and at least some plante (Bowen, 1979) 

Co is lelatively non-toxic to animals and man, and diere are no reports 
of Co toxicity ateibutable to consumption of natural feedstuffs (Peterson 
and Girling, 1981) 

al'though plant species vary widely in Co content,, phytotoxicity due to 
Co is rajrely observed in nature (Kabata-Pendias and Pendias, 19S4); 
however, an addition of only 25 ppm Co to soil was reportedly toxic to 
rice plants (Kabata-Pendias and Pendias, 1984) 

6 ppm Co in tissue redBced growth of barley (Davis et al., 1978) 

Co deficiency in plants, leading to health effects in grazing animals, is 
generally of peater concern ttian an excess of Co (Peterson and Girling, 
1981 

the Phytotoxicology Section "upper limit of normal" Co guideline for 
both urban imd rural Ontario surface soils is 25 ppm (MOE, 1989a) 

Bowen (1979) gives a mean Co level in world soils of 8 ppm, and a 

range of 0.05-65 ppm 
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Anderson et al. (1983) recommeEd a maximiim soM Co level of 200 

ppm on closure of hazardous waste land treatment sites 

the Ditch government (Moen et al., 1985) has adopted soil clean-up 
criteria for Co of from 50 to 300 ppm 

the Ontario government (OMAF, MOE, MOH, 1986) has established a 
maximum allowable Co level in sludged agricultural soils of 20 ppm 



Reconiiiiendation : 



Soil Co concentrfitioiis stiould be <S0 ppm for agriculturii] 
end residential/parklaiid land use categories and <10i ppm 
for industrial/commercia] land ese. 



2.5 Copper (Cu) 



Cu is an essential element for all organisnis (Bowen, 1979) 

the Phytotoxicology Section "upper limit of normal" copper guideline 
for urbaii Ontario surface soils in 100 ppm (MOE, 1989a) 

Monenco (1984a) recommended a clean-up level of 330 ppm Cu, based 

on a repession .andysis of Cu levels in plants vs.. in soil (330 ppm in, 
soil resulted in the conservative phytotoxic Cu level in vegetation of 25 

ppm (Chaney, 1982)) 

Davis et al. (1978) have reported a sUghdy smaller critical Cu level 
(10% growth reduction) of 20 ppm in barley 

Health and Welfare C^iada has established a "maximum residue limit" 
for. fresh fruits and vegetables of 50 ppm Cu (equivalent to 250 - 1000 
ppm, dry weight) 

maximum tolerable dieta^ Cu concentrations for livestock range from 
10 ppm (sheep) to 800 ppm (NAS, 1980) 

300 ppm Cu in soil has been reported to be toxic to citrus (Murphy & 
Walsh, 1982) 

Andereon et al. (1983) recommend a maximum soil Cu level of 250 
ppm at closure of hazardous waste land teatment sites 

■the Dutch government (Moen et al.„ 1985) has. adopted soil clean-up 
criteria for Cu of from 100 to 500 ppm 
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faculty of the Umversity of Guelpti Veterinajty Science Department have 
recoiniiiended that sheep pasture soils not contain more than 200 ppm 
Ce (personal commuiiication via the Sludge and Waste Utilization 
Committee) 

the Ontario government (OMAF, MOE, MOH, 1986) has established a 
maximum allowable Cu level in sludged agricultural soils of 100 ppm. 



Recommeiidatioii: 



Soil Cu concentrations should be <2(M) ppm for agricultural 
land use (as well as Fesldential/parklaiid land use where 
there is a potential for animal graziiig). Otherwise, soil Cu 
concentrations shoiild he <300 ppm for resldential/parklazid 
and Industrial/coinmierclal land us^. 



2.6 Molybdenum (Mo) 

Mo is a esseEtial element for all organisms (Bowen, 1979) 

the Phytotoxicolo^ Section "upper limit of normal" molybdeniim 
guideline for urban Ontario surface soils is 3 ppm (MOE, 1989a) 

Monenco (1984b) recommended a soil criterion for Mo of 40 ppm, 

based on potential phytotoxicity 

135 ppm Mo in plant tissue was reported to be toxic to barley (Davis et 

. al.. 1978) 

■« 

fliere is generMly a poor relationsMp between total Mo content in soils 

and in vegetation (Monenco, 1984b) 

molybdenum-induced copper deficiency (molybdenosis) may occur in 
animals consuming vegetation with elevated (10-20 ppm) Mo 
concenliations (Tolle and Arthtir, 1983; Chappell and Petersen, 1977) 

soils containing 5 ppm Mo or more may support herbage containing 
elevated Mo levels, resulting in molybdenosis (Thornton, 1981) 

% flie maximum dietary Mo concentration chronically tolerated by 

domesttc livestock ranges from 5 to 100 ppm (NAS, 1980) 

Anderson et al. (1983) recommend a maximum soil Mo level of 5 ppm 
at closure of hazardous waste land txeatment sites 

the Dutch government (Moen et al., 1985) has adopted soM clean-up 
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criteria for Mo of from 40 to 200 ppm 

the Ontario govemment (OMAF, MOE, MOH, 1986) has estabMshed a 
maximiim allowable Mo level in sludged agricultural soils of 4 ppm 



Eecommeiidatioii: 



Soil Mo concentratloiis sticmlfl be <5 ppm for agricultum], 
resideiitial/pmrkiand land use categories (where there is a 
possibility that ¥egetati0E may be consumed by livestock), 
and <40 ppm for industrial/commercial land use. 



2J Nickel (Ni) 



Ni is essential to some plants and all vertebrates (Bowen, 1979) 

the Phytotoxicology Section "upper limit of noimal" Ni guideline for 
urban Ontario surface soils is 60 ppm (MOE, 1989a) 

Monenco (1984a) recommended a soil criterion for Ni of 200 ppm, 
which was twice the U.S, suggested maximum Ni loading of 100 ppm 
for a fine-textured soil 

50 ppm Ni is the maximum dietaty concentration chronicrily tolerated 

by Uvestock (Davis et M., 1978; NAS, 1980) 

Davis et al, (1978) cite toxic levels of Ni in plant tissue rmiging from 
11 to 147 ppm 

266 ppm Ni in soil (88 ppm in oat plfflits) resulted in moderate 
chlorosis and stunting in oats (Anderson et al., 1973) 

Monenco (1984a) reported a maximum plant tissue Ni level of 3.2 ppm 
at a soil Ni level of 60 ppm; assuming a linear relationship, a plant 
tissue level of 1 1 ppm Ni (minimum phytotoxic level) could result 
from a soH concentration of 206 ppm Ni 

Anderson et al. (1983) recommend a maximum soi Ni level of 100 
ppm at closure of hazardous waste land treatment sites 

the Dutch govemment (Moen et al,, 1985) has adopted soil clean-up 
criteria for Ni of from 100 to 500 ppm 

the Ontario govemment (O'MAF, MOE, MOH, 1986) has established a 
maximum allowable Ni level in sludged agricultural soils of 32 ppm 
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Recommendatioii: 



Soil Nl coecentratlons should be <2i0 ppm for all land use 
categoriei. 



2 J Selemum iBe) 



Se is essential to some plants and all vertebrates (Bo wen, 1979) 

the Phytotoxicology SectioE "upper limit of normal" Se guideline for 

urban Ontario surface sO'Hs is 2 ppm (MOE, 1989a) 

no instances of Se phototoxicity have been reported in the field 
(Kabata-Pendias and Pendias, 1984) 

" » 

Davis et al. (1978) report that 30 ppm Se in plant tissue was toxic to 
barley, while Chaney (1982) reports a phytotoxic tissue Se level of 100 
ppm 

Marier and Jaworski (1983) state that Se injury to crop plants can 
occur at tissue concentiations of > 300 ppm 

rye grass growth was reduced at a Se application rate of 10 kg/ha 
(equivalent to approximately 5 ppm in surface soil) (Anderson et al., 
1983) 

selenium is toxic to livestock, and the difference between essential and 
toxic levels in animals iwd is quite small (Kabata-Pendias and Pendias, 
1984) 

Davis et al. (1978) cite 5 ppm Se as the critical total diet level for 

livestock, whereas NAS (1980) has established 2 ppm Se as the 
maximum dietary level chronically tolerated by swine and chickens 

although total soil Se has been reported to give a better measure of 
plant response than do its soluble fractions (Kabata-Pendias and 
Pendias, 1984), most studies covering a wide range of soil types 

illustrate the lack of a correlation between total soil and plant Se 
content (Peterson et al., 1981) 

soils containing more than 0.5 ppm of total selenium can prodEce 
herbage containing 4-5 ppm Se or more, and are therefore, regarded as 
potentially dangerous to livestock (Underwood, 1971) 

Anderson et al. (1983) recommend a maximum soil Se level of 5 ppm 

at closure of hazardous waste land treatment sites 
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the Ontario government (O'MAF, MOE, M,OH, 1986) has establshed a 
maximum allowable Se level in sludged agricaltural soils of 1 .6 ppm 



Reconimeiidatioii: 



S#il Se cencentratlons shcuild be <2 ppm for agriciilturEl, 
Fesideiitial/parklaiid land use categories (where there is a 
possibility that vegetation may be consumed by livestock), 
and <10 ppm for iodustrial/commerdal land use. 



2 J Silver CAg) 



Ag is very toxic to plants but is much less toxic to mammals (Bo wen, 
1979) 

the Phytotoxicology Section has not developed an "upper limit of 
normal" guideline for Ag in Ontario soils 

mean levels of Ag in soil are reported as 0.05 ppm (Bowen, 1979) and 
1 ppm (Brooks, 1972), with ranges of 0.01 - 5 ppm (Peterson and 
Girling, 1981) and 0.01 ~ 8 ppm (Bowen, 1979) 

although soluble silver compounds are highly toxic, Ag apparently is 
essentially immobile (unavailable) in soils at pH > 4 (Kabata- Pendias 
and Pendias, 1984) 

however, there is a relationship between, Ag in many plant species and 

in soil (KabMa-Pendias. and Pendias, 19S4) 

Monenco (1984b) recommended a soil criterion of 100 ppm Ag based 

on potential phytotoxicity 

plant tissue Ag levels of 5 ppm in bush beans (cited in Kabata- Pendias 
and Pendias, 1984) and 4 ppm in barley (Davis et al., 197S) resulted in 
reduced yields 

based on a logarithmic regression calculated from infomaation provided 
by Monenco (1984b), 4 ppm Ag in plant tissue is predicted at 50 ppm 
Ag in soil (Ag! studies excluded because Agl has. extremely low water 
solubility) 

28 pm Ag (added to soil as Agl [in organic solvent]) reduced 
emergence of lodgepole pine (cited in Monenco, 1984b) 

Anderson et al. (1983) suggest a maximum soil Ag level of 90 ppm at 
closure of hazardous waste land teeatment sites 
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Rtcoinmeiiialioii: 



Soil Ag concentraticnis should be <25 ppm for agricEltaral 
and residential/parkland lazid Mse categories and <50 ppm 
for induitnal/coiiiiiiercial land use. 



2.1.0 Zinc (Zn.) 



Zn is an essential element for all organisms (Bo wen, 1979) 

the Phytotoxicology Section "upper limit of iiormal" zinc guideline for 

tffban Ontario surface soils is 500 ppm (MOE, 1989a) 

Monenco (1984a) recommended a soil criterion for Zn of 1000 ppm, 
based on a literature review wMch revealed a plant Zn level of 130 

ppm at a soil Si level of 1000 ppm 

Davis et al. (1978) cite phjrtotoxic tissue Zm levels of from 200 to 400 
ppm 

Collins (1981) cites studies reporting fhat 60 and 81 ppm Zn in wheat 

and com tissue, respectively, were ph3rt:otoxic 

based on a regression anMysis of Zn levels in plants vs. in soil 
(Monenco, 1984a), the predicted soli Zn concenttation corresponding to 

a plant Zn level of 60 ppm is 410 ppm 

the tolerance of domestic livestock to Zn in animal feed ranges from 
300=1000 ppm (NAS, 1980) 

Anderson et al. (1983) recommend a maximum soil Zn level of 500 
ppm at closure of hazardous waste land treatment sites 

the Dutch goveniment (Moen et al., 1985) has adopted soil clean-up 
criteria for Zn of from 500 to 3000 ppm 

the Ontario government (OMAF, MOE, MOH, 1986) has estabMshed a 
maximum allowable Zn level in sludged agricultural soils of 220 ppm 



Recommendation: 



Soil Zn concentrations should be <iOO ppm for all land use 
categories. 
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2.11 SMium Adsorptioii Ratio (SAR) 



SAR = NaVECCa""^ + Mg*^)/2]^^^ , where conceiitrations Me in soil 
solEtioii in meq/1. 

Monenco Consultants (r984a) recoinmended a soil clean-up criterion for 
SAR of 15, based upon adverse effects on permeability and structural 
stability of soil 

at SAR values >5, water penetration can be reduced and soi structiire 
may deteriorate (Fuller and Warrick, 1985). 

a guideline establislied by the University of Guelph states that wastes 
with an SAR >5 should not be added to the soil (Bates, 1986) 

SAR values > 12 are indicative of sodic soils, and growth of 
Eon-tolerant plant species may be restricted (Richards, 1954; Brown et 
al., 1985). 

nutritional effects due to Inability of non-tolerant plants to absorb 
adequate amounts of Ca and Mg may occur at SAR's > 10, although 
most crops are affected nutritionally at SAR's of about 25 (Bernstein, 
1975) 



Recoiiiiiieiidation: SAR of soil solulioii should be <5 ppm for ap-icultural and 

F^identiEl/parkland land use categories and <12 ppm for 
industiial/commercial land use. 



3 RATIO'NALES FOR PROVISIONAL ECOTOnaTY-BAS'ED SOIL CMTERIA, 

3.1 Antimony (Sb) 

. - Sb is not essential for animals or plants (Kabata-Pendias and Pendias, 

^ 1984) 

although soluble forms of Sb are readily taken up by plants, there are 
no reports of Sb phytotoxicity in the field (Kabata-Pendias and Pendias, 
1984) 

the Phytotoxicology Section "upper limit of normal" Sb level in urban 
Ontario surface sois in 8 ppm (MOE, 1989a) 
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Bowen (1979) gives a mean Sb concentration for world soils of 1 ppin 
and a range of 0.2 - 10 ppm 

Anderson et al. (1983) siggest a maximEm soil Sb level of 225 ppm on 
closure of hazMdous waste land treatment sites 



RecommendEtien: 



Soil Sb coneentrations should be <25 ppm for agricultiiral 
and residential/parkland laed use categories and <S0 ppni for 
Indiistrial/commeFdal land use. 



3,2 Bariimi (Ba) 



Ba may be essential to mammals (Bowen, 1979), but apparently is not 
essential to plants (Kabata-Pendias and Pendias, 1984) 

some forms of Ba may be toxic to man (personal communication, J. 

Stopps, Min. of Labour) 

Ba is mobile in acid soils and is readily taken up by plants 

(Kabata-Pendias and Pendias, 1984) 

concenttations of 1% (10,000 ppm) Ba in plants may be highly 
phytotoxic (Kabata-Pendias and Pendias, 1984) 

500 ppm Ba in tissue reduced p"owth of barley (Davis et al., 1978) 

the Phytotoxioology Section has not estabMshed mi "upper limit of 
normal" guideline for Ba in Ontario soils 

Bowen (1979) gives a mean level for Ba in world soils of 500 ppm, 
with a range of 100 - 3000 ppm 

in view of the relatively high concenttations of Ba in plants and soils, 
and the lack of infoniiation about its physiological effects, more 
research on this relatively inert element is required (Peterson and 
Girling, 1981) 

Anderson et al. (1983) suggest a maximum soil Ba level of 450 ppm on 
closure of hazardous waste land treatment sites 

the Dutch government (Moen et al., 1985) has adopted soil clean-up 
criteria for Ba of from 400 to 2000 ppm 
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Recomnieniatioii: 



Soil Ba ccmceiitratioiis should be <1W0 ppm for agricultiiral 
and residenlial/parklaiid land use categories and <2<MI0 ppm 
for Industrial/comiiieFdal laiid use. 



3 J Beryllium (Be) 



Be is not known to be essential to mammals (Bowen, 1979), and 
apparently is not essential to plants (Kabata-Pendias and Pendias, 1984) 

Be is potentially phytotoxic, particularly in acid soils (Peterson and 
Girling, 1981) 

toxic concentrations of Be in plants generally rMige from 10 to 50 
ppm, while 2 to 16 ppm Be in solution may be MgMy phytotoxic 
(Kabata-Pendias and Pendias, 1984) 

only 0.6 ppm Be in tissue reduced growth of barley (Davis et al., 1978) 

there is no evidence that existing levels of Be in food plants pose a 
health risk to man, but more data are needed (Kabata-Pendias and 

Pendi^as,,. 1984) 

the Phytotoxicology Section has not established an "upper limit of 
nO'TOid" guideline for Be-^ in Ontario sods 

Bowen (1979) gives a mean level for Be in world soils of 0.3 ppm, with 
a range of 0.01 - 40 ppm 

Anderson et al. (1983) reoommend a maximum soil Be level of 50 ppm 
at closure of hazardous waste sites 



Recomineniation;. 



Soil Be concentratioiis sliould be <S ppm for agricultural and 
resldential/parkknd land use categories amd <10 ppm for 
industrial/commercial land use. 



3.4 Vanadium (V) 



¥ is essential to Miimals, man mid at least some plants (Bowen, 1979) 

concentrations of soluble (available) V ranging from 10 to 140 ppm are 
reportedly phytotoxic under experimental conditions (Peterson and 
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Girling, 1981) 

however, there are no reports of V phytotoxicity in the field 
(Kabata-Pendias and Pendias, 1984) 

V added at a rate of 50 - 100 ppm to conifer forest soils reduced acid 
phosphatase activity (Peterson and Girling, 1981) 

pronoiinced differences in V content among plants have been reported, 
wMch may reflect both analytical difficulties and poEution 
(Kabata-Pendias and Pendias, 1984) 

2 ppm ¥ in tissue reduced growth of barley (Davis et at., 1978) 

the PliytotoKicology Section "upper limit of normal" guideline for V in 
urban Ontario surface soils is 70 ppm (MOE, 1989a) 

Bowen (1979) gives a mean level for V in world soils of 90 ppm, with 
a range of 3 - 500 ppm 

further studies into the environmentgd behaviour of V are warrMited 

(Peterson and Girling, 1981) 

» 

Anderson et al. (1983) recommend a maximum soil V level of 500 ppm 
on closure of hazardous waste land treatment sites 



RecommeiidEtioE: 



Soil V concentrations shoiili be <2Si ppm for land use 
categories. 
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5 ECOTOXICITY-BASED SOIL CRITEMA TABLES 



I 



T'sbla S.l EcotoselcltY-Basttd Soil Cri't'erla 



Wmx^B^mx" 



Criteria torn Pro>poaed iLand Us®*^ 

ile:si4'ential/Fackl.aad/ Iadus'fcrlal/CoiBme:]feial 

j^gxieulteural^ 



Mediiaa & 
Wxnm 

Teacfcmred 
Soils 



CoArs« 

Tajc^ured 

Sail8^ 



MediuB & 
F'ime 

Soils 



Coarse 

Vextmred 

Soils* 



Arsenic 

Boro'ii* 

Chromium (VI ) 

Chromium ( total ] 

Cobalt 

Copper 

Molybdenum 

Nickel 

Selenium, 

Silver 

Zinc 



25 


20 


50 


*i 


1.5 


1.5 


2.0 


2.0 


10 


8 


10 


8 


1000 


750 


1000 


750 


50 


40 


100 


80 


200» 


1503 


. 300 


225 


g» 


5ff 


40 


40 


200 


150 


200 


150 


2^ 


2,9' = 


10 


IQ 


25 


It 


50 


40 


800' 


iil 


800 


600 


5 


1 


12 


12 



I 



I 
I 



Soil clean-up criter:La recommended by the Phytotoxicology Section, Standards 
Development Branch, Ministry of the Environment. The criteria are based primarily on 
phytotoxicity, except for (g) based on health of grazing animals. 



.-^^'« 






For compariscn with these guidelines, analyses for metals and metalloids must be 
conducted using an approved strong, mixed-acid digestion procedure. Refer to the 1995 
MOEE docximent entitled "Guidance on Sampling and Analytica Methods for Use at 
Contaminated Sites m Ontaric " , if in doubt about acceptable methods. 

All units are in ppn, {ug7g) , dry weight, im.les,s oth«rwi,s« stated. 

Guidelines have hm.mi endorsed by the O'MAF/MO'E/MOH S,l,udge and Wa,ste Utilization 
Committee . 

Defined as g,reater than 70% sand ,and, l.e,s.i than 17'% organic matter. 

Boron criteria are based on a hot water •extract. 

Criteria based on health of grazing anini,als. 

Sar - sodium adso-rption ratio 
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Table 5.2 Frovisidnal Eeotisieieitir- Based Soil Critaria. 



ter'^ 



criteria for PrejpOBad Land Ps©"'^'* 
Zndust rial/ C^( 



Ras idantial / Parklaad/ 

J^rieult'ttral* 



:ial 



Medium & 
Fine 

Textured 
Soils 



Coarse 

Textured 

Soils* 



Fine 

Teactmred. 
Soils 



CO'arse 

Teaitiired 

Soils* 



Antimony 

Barium 

Beryllium 



10' 00 
i 



20 

750 

* 



50 

2 000 

10 



is 
1500 



Vanadium 



250 



200 



250 



200 



i.* These guidelines are tentative; actual pe,rmissible levels contiaminaiits may vary 

according to site-specific circunisCances . Further information, on th« application of 
these guidelines may be obtained from the Phytotoxicology Ssction of th« Air R«sourc«« 
Brsmeh, Minist,ry of the Environm,ent . 

fc. All units are in ppm (iig/g) , dry w«ight. 

'HU For comparison with these guidelines,, analyses must be conducted using .an approved 

strong,, ,mixed-a,cid digestion procedure. Contact the Laboratory Services Branch, of MOE 
if in d,o^iibt .about acceptable methods. 

fc _ The,se; provisional guidelines apply to soil of itiiniin,uni pH 6. 

m Guidelines have been endorsed, by the OMAF/MOE/moh Sludge and Wast« Utilization 

Conmittee. 

£« Defined as greate,r than 70'% sand and less t,hain 17% organic m,atter. 
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Appendix B.4: 



U.S. EPA Ambieiit Water Quality Criteria (AWQC) for Fresh Water" 
and Lowest Observable Effects Levels (LOEL) for Fresh Water 
Organisms from the Aquatic Information and Retrieval System 
(AQUIRE) Database. 
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Appendix B.4s USEPA Aabieiat Wmteir Qualify Criteria (AWOClfor Wrmmh Water 
and Lowest Obsenrablo Effects lievels (LOlli), for Fr@sh Mat@r, 
from the Agnatic Infoniation muO. Retrieval System (AQCriRE) database* 



CHEMICAL PARMIlTim 


vsmwA 

AFWQC 

fug/ii) 


Mvm 

l£;f#ets 

Basis 


AQUIRl 
FIOOEL 
(tig/L) 


FULOEL Effeefes 
Basis 




520 


FCC 


- 


- 


ACMiAPaTEEME 


ACENAPHTHYLENE 


ND 


= 


ND' 


- 


ACETONE 


\ 


- 


330 


Chi ore 11 a pyrenoidosa 

3 . ,2d- reduced growth 
Parasher et.al". 1978 


ALDRIN 


3 


FAC 


- 


- 


ANTHRACieJE 


1 


- 


1.2 


DaBbnia pulejc 


241i-niortalit,y 
M,lred et.al. 1985 


ANTIMO:Ny 


1600 


FCC 


- 


m 


ARSENIC 


48 


FCC 


- 


- 


EARIUM 


- 


- 


2300 


Chlorella vTiigari s 

91 . 3d- reduced growth 

De Jong, 1985 




5300 


FAC 


- 


- 


BEUZaJE 


BEMZO ( a ) ANTHaft.CEIIE 


- 


- 


1.8 


fathead ainnow 
€5 . ld-LT5 (UV indueed ) 
Oris and Giesy, 1987 


BENZO(a).PYR]QiIE 


! 1 


- 


. 21 


rainbow trout eggs 

failure to^ hatch 
Hannah, et.al. If 82 


BEMZO ( b ) FLUO'RANTHENE 


ND 


- 


ND 


- 


BEHZO (g. h, i ) PEEYLENE 


- 


- 


0.2 


Daphnia magna 
828min-LT50 (UVinduced) 
Newstead & Giesy, 1987 




- 


- 


7.4 


Daphnia magna 
7 8 Omin- LT 5 { UVinduced ) 
Newstead a Giesy, 1:987 


BEN20 (k) FLPOiRANTHENE 


BERYLLIUM 


5.3 


FCC 


~ 


- 


BIPHENYL, 1,1- 


- 


- 


170 


Daphnia magna 


2 Id-reduced growth 
Gersich ©t.al. 1989 


BIS (2-CHLOROETHYL) ETHER 


238,000 


FAC* 


- 


- 


bis: i(2-CHL0R0IS0PR0PYL) ether 


238,000 


FAC* 


- 


- 


BIS (2-ETHYLHKXYL) PHTHALATE 


3 


FCC* 


- 


m 
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CHEMICAL PARMffiTER 


WBMWh 
AFWQC 


ATlfQC 

Sfifi«ets 
.Basis 


AQQIRB 
(US/L) 


Fm,01Ii Eflfsctii 
Ba8.i8 


BORON 


- 


- 


113, 000 


coho salmon 

283d-LCS0 

Tho.rip.son et.al. 1976 


BR0M0DICHL0R.01ET'HANE 


„, 


1 


67,0001 


c.a.rp 

5d-LC50 

Mattice et.al. 1981 


BROMOFOIM 


1 


- 


29, 000 


bluegill 

96h-LC50 

B.'uccafiisco et.al. 1981 


BROMOMETHMJE 


- 


- 


320 


guppi«s 
90d-grQwth impainU'ent 
Weston, et.al. 1988 


CADMIUM 


1.1 


FCC 


- 


- • 


CARBON TETRACHLORIDE 


35,200 


PAC 


- 


* 


CHLO'RDANE 


0.0'04 


FCC 


- 


- 


CHLOROAHILINE,, p- 


' 


- 


10 


Daptoia magna 

21d-reduc«d gro'Wt.h 

Kutei «t.al. "1989 


CHLOROB.SI'ZEHE 


SO. 


FCC* 


- 


- 


CHLOROFO'RJM 


1240 


FCC 


- 


' 


CHLORO'PHHIOL. 2- 


4380 


FAC 


- 


- 


CHROMItm (TOTALj 


t 1 
t .. 1 


- 


200 


Chinook salmQH 
12wk.-redl:uc.ed growth 
Oson, 1:958 


chromium: {VI ) 


11 


FCC 


- 


- 


CHRYSaffi 


- 


- 


0.7 


.Daphnia ma'pna 


24h-LC50 CUV iii.dmc:ed) 
N«wste.ad 4 Giesy, 198"? 


COBALT 


- 


- 


10 


Daphni.a magna 


48h.-LC50 
Bie,s.i.nger et.al. 1972 


COPPER 


- 


- 


2.3 


.rainbow trout 

168h-LCS0 

Cus .imano et , al . 1986 


CYANIDE 


5.2 


FCC 


- 


- 


D IBEK20 ( a ,, h } ANTHRACmSE. 


= 


- 


15 


Da.pimia ma^na 
18Smin.-LT50 (lJV.induced) 
N'ewstead t Giesy, 1987 


DIBROMOCHLOROMETHANE 


- 


- 


65,000 


TeCr.aliYni.ena pyriformis 
,24h.-EC50 reduce growth 
Yoshioka •t.al. 1985 


DICHLOROiaJZmi, 1,2- (o-DCB) 


763 


FCC* 


- 


m.:: 



Version 1.0 



Appendix B.4 (146) 



CHEMICAL PARAMETER 


QBEPX 
AFWQC 
(ug/1.) 


AFWQC 

Effests 
Baais 


AQUIRE 
(uff/L) 


Basis 


DICHLOROBrnzagE, 1,,3- (m-DCB} 


7 S3 


FCC* 


- 


. 


DICHLOROBrnzaJE, 1,4- (p-DCBJ 


763 


FCC* 


- 


- 


DICHLOROBraZlDINE , 3,3'- 






500' 


blu«gill 5d.-LC50 
Sikka et.al. 1978 


DDD 


0.6 


FAC 


_ 


_ 


DDE 


1050 


FAC 


_ 


_ 


DDT 


O.O'Ol 


FCC 


_ 


_ 


DICKLOROETiaNE, ,, 1,1- 


- 


- 


20000 


guppies 7d-LD50 
Konemaim, 1981 


DICHLOROETHANl:, 1,2- 


200"00 


FCC 




-, 


□ ICHLOROETHYLmiE, 1,1- 


11600 


FAC* 


- 


- 


DICHLOROETHYLEME, CIS-1,2- 


11600 


FAC* 


- 


- 


DICHLOROETHYLaiE, f,SAMS~l , 2- 


11600 


FAC* 


- 


m. 


DICHLOROPHHNOL, 2,4- 


365 


FCC 


- 


- 


DI C KLOROPROPAraE ,, 1,2 - 


570'0 


FAC 


- 


' 


DIG HLOROPROPare , 1 , 3 - 


244 


FCC* 


IBf 


^m 


DIELDRIN 


0.0019 


FCC 


- 


- 


DIETHYL PHTHALATE 


3. 


FCC* 


- 


- 


DIMETHYL PHTHALATE 


-3 


FCC* 


- 


'm, 


DIHETHYLPim^OL, 2., 4- 


2120 


FAC 


- 


- 


DINITROPHEMOL, 2,4- 


150 


FCC* 


- 


- 


DINITROTOLUENE, 2,4- 


230 


FCC 


- 


- 


DIOXIN/FURAN {ag TEQ/g soil) 


O.O'OOQil 


FGC 


- 


- 


ENDOSULFAN 


0.056 


FCC 


- 


- 


ENDRIK 


0. 0Qi23 


FCC 


- 


- 


ETHYLBENZIKI 


320QI0 


FAC 


- 


- 


ET:HYL^J1 DlBROMIDl 


- 


' 


2800 


AQUIRE 
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CHEMICAL PARAmTEK 


crs'iPJL 

AFIffQG 


AFWQC 

l££«cCs 
laoia 


AQPIEl 

(ua/1.) 


FlttOlIi If facts 
Basis 


FLUDRAHT'HENE 


3980 


FAC 


- 


= 


FLUORENl 


- 


- 


2§ i 


Clii,roiiomus ,repariuE 
30'd-LOEC •Kterg«iice 
Finger et.al. 1985 


HEIPTACHLOR 


0.0' 03 8 


FCC 


- 


- 


HEPTACHLOS, EPOXIDE 


MD 


- 


ND 


- 


Hi:XACHLOROBllIZ.ENl 


3.. 68 


FCC 


- 


- 


HEXACHLOEOBUTADIIMI' 


f.3 


FCC 


- 


- 


Hl'XACHL0R0CYeLO:HEXANE, GASMA 


Q..08 


FCC 


- 


I»C 


KEXACHLOROETHANE 


540 


FCC 


- 


- 


INDQJO { 1 ,, 2 ,, 3 -cd ) PYREHE 


mo 


- 


ND' 


- 


LEAD 


3.2 


FCC 


- 


- 


MERCURY 


. 01,12 


FCC 


- 


- 


METHOXYCHLOR 


0.03 


FCC 


" 


- 




- 


~ 


120,000 


Aii,a,'Cystis aerug,iiio,sa 

Id- reduced growtli 

Bringm.ann & Ruhn, 1978b 


METHYL ETHYL KETOHE 


METHYL ISOBU'TYL KETONE 


- 


- 


42,, aoiO 


fath,ea,d m,i:nnow 
96h-LC50 
Geiger et.al. 1986 


METHYL miRCURY 


0.012 


FCC 


- 


~ 


METHYL TERT BUTYL ETHSK, 


- 


- 


100,000 


frog tadpoles 

43d-w«ight loss 

Pa,ulov, 15B7 


METHYLBNE CHLO'RIDE 


- 


- 


13200 


rainbow tromt 

LC50 

Black et.al. 1982 


meth¥lnap:ht:halene , 2 - 


- 


- 


1500 


ElirYst'aiora affinis 

48h,-LC50 

Ab-erTi,eth:y et.al. 1935 


MOLYBDENUM 


- 


~ 


7,3 


rainbow trout eggs 
28d-,LCS0, Birge, 1:930 


NAPHT'HAL.^: 


620 


FCC 


- 


~ 


NICKEL 


- 


- 


160 


AQUIRE 
(at h,ardne,ss 100,in,g,/L) 


PaJTACHLOHOPiENOL 
^ 


- 


- 


13 


AQUIRE 
(at pH 7.8,) 
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CHEMICAL PARAMETER 


UilPA 
AFHQC 
(ttfl/LJ 


AFWQC' 

Effacts 

Basis 


JI,Q1VIRE 
WmJMh 

(ug/LI 


Basia 


PKEMMITHRENE 


6.3 


FCC 


^, 


mt, 


PHEHQ'L 


2560' 


FCC 


- 


- 


POLYCHLORINATID BIPHMiYLS 


0.014 


FCC 


- 


- 


PYRENE i 


- 


- 


0.004 


D'aphn,ia m,agna 

l„h-LC50 (photo induced) 

Kagan et.a.l, 19B5 


SELENIOM 


5 


FCC 


- 


- 


SILVER 


Q.12 


FCC 


- 


m 


STYRINE 


ND 


- 


mo 


- 


Trn'RACHLOROETHMffi , 1,1,1,2- 


9320' 


FAC 


- 


- 


TETRACHLOROETHANE , 1 , 1 ,, 2 , 2 - 


2400 


FCC 


- 


- 


TETIACHLOROETHYLENE 


840 


FCC 


- 


- 


THALLIUM 


4'0 


FCC 


= 


- 


TOLUENE 


17500" 


FAC 


- 


- 


TOTAL PETROLEUM HYDRO'CARBONS 
(gms/dies«l) 


ND 


- 


HD 


- 


TOTAL PETROLEUM, HYDRO-CARBONS 
(heavy o,i,l,s,) 


ND 


- 


1© 


m' 


TSICHLQROBENEINE , 1 ,, 2 , 4 - 


50 


FCC* 


- 


- 


TRICHLORdETHMIE ,, 1 , 1 , 1~ 


ISOO'O 


FAC 


- 


- 


TSICHLOROETHMSE ,, 1.1,2- 


9400 


FCC 


- 


*>■. 


teichloroet,hyl:eni 


,21900 


FCC 


- 


- 


TRICHLOROPHENOL , 2 , 4 „ 5~ 


63 


FCC 


- 


= 


TRICHLOROPHaiOL 2,4, 6-- 


970 


FCC 


- 


M- 


VANAD'IUM 


- 


- 


20 


Chlorella pyrensidosa 

3'd-c«ll , division 

M'e,i sch&Benz s chawell 

1978 


■VINYL CHLORI,DE 

1 
1 


- 


- 


35'6,000 


'golden 'Qr,fe 

48h,-LC50 

Juhiike,&,Lu,'d«i,aiiii, 1978 


XYLE3^S , 


ND 


- 


HD 


- 
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CHEMICAL PARMfETER 




AFWQC 

If facta 

Baala 


PWLOEt 

(ug/L) 


FWIOSL Bf f»ctB 
Baals 


ZIKIC 


- 


- 


110 


AQPIRE 
(at hardn«ss lO'O m,g/L) 


ELECTRICAL, CONDOCTI¥ITY (niS/cin) 


MD' 


- 


MD 


- 


CHLORIDE 


mo 


- 


ND' 


fmi/ 


NITRATE 


ND 


- 


ND' 


- 


NITRITl 


- 


- 


200' 


rainbow trout 

9'6h~LC5'0 

Lewis & Morris, 1-986 


SODIUM ADSORPTION RATIO (SAR) 


ND 


- 


,ND' 


- 


SODIUM 


ND' 


- 


MD' 


- 



Note: AQUIRE = Aqiiacic inJcEmation and retreival system 
FAC = Final hcutm. Criterion in USIPA Gold Book. 
FCC = Final Chroni'C Criteri'on in OSEPA Gold Book. 

FAC/FC'C values are estimates of the concentration of contaminant corresponding to the 
e-umulative probab'ility of 0.'05 in acute 'Or chronic toxicity values for the genera with 
whi'ch acceptab'le acute or chronic tests hav« baen conducted with a given contaminant. 
ND' = nO' data 
* means a DSEPA AFWQC criterion for a gr'Oup of chein,icals use'd. 
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Appeiidk B.5: Relevant Portions of Massachusetts Backpound DocimeEtation 

for ttie Developiiieiit of the MCP Nimerical Standards 
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TMs appendix provides relevant sections and appendices from the 1994 Massachusetts, 
Department of Environment Protection publication entitled "Background Documentation for 
the Development of the MCP Numerical S'tand.ards". The following portions of 'the 
Massachusetts document are included: 

Section 2.0 Dose Response liformation 

Table 2.1 Toxicity Infonnation 

Table 3.1 PQLs, Background, Solubility, Odour Data and Other Physical 
Constants 

Section 6.0 References 

Appendix A Derivation of Soil S-1 Ingestion and Dennal Contact Rates 

Appendix B Derivation of Soil S-2 Ingestion and Dermal Contact Rates 

Appendix C Derivation of Soil S-3 Ingestion and Dermal Contact Rates 

Appendix F Development of Dilution/Atteniiation Factors (DAFs) for the Leaching- 
Based Soil Standards 

Appendix G Selection of Practical Quantification Limits for Method I Chemicals 
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and 
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April 1994 
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2.0 DOSE-IESPONSE MFORMATION • 

This section contains the dose-response information and physical constants for each of the oil 
or hazardous material for which MCP Method 1 Standards are derived. TMs information is 

coEpled with the exposure information described in Sections 4 and 5 to develop the standards 
for each Groundwater and Soil Category. 

The dose-response information is divided into ttiim major categories: 

• Toxicity iEformation associated with threshold (non-carcinogenic) health 
effects. 

« Toxicity information conceming carcinogenicity, either from human 

epidemiologic data or from laboratory studies. 

* The Relative AbsofjJtion Factors (RAFs) used to relate tke toxicity values from 
die literature to the exposure pathways of concern in this spreadsheet. 

The classification of a chemical as a carcinogen does not preclude an evaluation of that same 
chemical for potential non-carcinogenic health risks. 



m, TIfflESHOLD EFraCTS 

For non-carcinogenic health effects it is believed that a dose level exists at and below which 
no adverse health effects would be expected. Such a level is referred to as a threshoM dme. 

While it is Impossible to specify a theoretical threshold dose for a given chemical, it Is 
possible to estimate a human sub-threshold dose at which no adverse health effects would be 
expected.. Such- a value is typically derived from the No Observable Adverae Effecte Level 
(NOAEL) of an animd study (although human data are used, when available) by application 
of uncertainty factors (UF) to account for interspecies variation, exposure duration and to 
protect sensitive populations. Important factors to consider when identifying and using such a 
sub-threshoM dose include: 

* the route of administt-ation of the dose (inhalation, oral, dermal contact, etc..,) 

• the duration of exposure to that dose (lifetime, chronic, subchronic, or acute 
exposure) 

• the absorption efficiency (if any) used to calculate that dose 

* the age of the person receiving the dose. 

Several types of "sub-threshold dose" values were used to develop the MCP Method 1 
Standards. The sources of these values are described in general below, and Table 2.1 
provides the specific values. The source for a specific toxicity value may be found using the 
references adjacent to each value in the table, and the list of references at the end of the table. 
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For oral and derm,al exposures, the U.S.. EPA-derived oral Reference Dose (R©) was used 
when one was available for the chemical of concern. Chronic RfDs are available from the 

U.S. EPA*s on-Mne database, the Imegmted Msk Mformation ^stem (MIS). Siibchromc 
RfDs from tfie U.S. EPA:'s Health ^ects Assessment Sum.mary Tables (HBAST) were used 
for the development of Sofl Categoi^ S-3 Standards. .IffiAST .also served as a source of US 
EPA derived chronic RfDs. 

For inhalation exposures, the U.S. EPA-derived inhalation Reference Concentration (RfC) was 
used when one was available for the chemical of concem. Chronic RfCs are available from 
ttie U.S. EPA's on-line database, the Integrated Risk Information System (IRIS) and the U.S. 
EPA's Health Effects Assessment Summary Tables (HEAST). In the absence of an, RfC, the . 
"Allowable Threshold Concentration'' (MA DEQE, 1989a) was used. The Allowable 
Threshold Concentration (ATC) is a value derived from the Threshold Effects Exposure Limit 
(IBL) described in ClffiM (MA ,DEP, 1990c). (The TEL value represents 20'% of an 
allowable concentration, or ATC. Thus the ATC is equal to five times the TEL. The TEL 
was derived in a manner considering children to be the most sensitive potential receptors.) 
The inhalation pathway was evaluated only for volatile chemicals in the development of 
GW-2 standards. 

For a limited number of chemicals, an analogous toxicity value was identified or developed 

by :MA, DEP Office of Rese:arch ,and Stmdards staff when a subchroiiic or chronic RflD' or 
RfC was not available from IRIS or IffiAST. The documentation for these values is 
p'ublisbed elsewhere (MA DEP, 1992a),. 



2.2 CARCINOGEMC EFFECTS 

Unlike the non-carcinogenic health effects, it is generally assumed that there is no ttureshold 
dose for carcinogenicity, that tiiere is no dose of a carcinogenic substaiice (other than no 
exposure) wMch is associated with zero risk. The ability of a chemical to increase the 
incidence of cancer in a target population is described by one of two measures: the cancer 
slope factor or the umt risk. The cancer slope factor was. us^ed to develop the MCP 
Method 1 Standai'ds. 

The cancer slope factor for a chemical is derived by the EPA's Cancer Assessment Group 
(CAG). Using data derived from animal studies, the slope factor is an estimate of the upper 
95% Confidence Limit of the slope of the dose-response curve extrapolated to low doses. For 

some chemicals, human epidemiologic data is the basis of an estimate of the carcinogenic 
potency, although the most common basis of these values is an animal srudy. The slope 
factor is given in units of (mg/kg/day)"^ It is based upon the concept of a lifetime average 
daily dose. 
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The inhalation Unit Risk is the upper 95% Confidence Limit of the mean incremental lifetime 
eancer risk estimated to result from Mfetime exposure to an agent if it is in the air at a 
concentration of 1 |Lig/m^. 

The U.S. EPA derived oral cancer slope factor (CSF) was used to evaluate both oral and 
dermal exposure to carcinogens. The U.S. EPA's iMS database and the Health Effects 
Assessment Summary Tables served as the primary and secondaty sources of the slope factors. 
Inhalation Unit Risks (from the same sources) were used to evaluate the inhalation exposure 

pathway for volatile chemicals in the development of GW-2 standards only. 



M RELATIVE ABSOEPTION FACTO'RS (EAFs) 

The development of the MCP Method 1 Standards used Relative Absoiption Factors (RAFs) 
which have been determined or estimated for each chemical via each route of exposure. 

The RAF' addresses two major issues: 

• the absorption efficiency for the chemical via the route Mid medium of 

exposure for which the standard is being developed, and 

■ the absorption efficiency for the route and medium of exposure in the 

experimentM, study wMch is the basis of the Reference Dose or the Cancer 
Slope Factor for the chemical in qoestion. 

'Thus 'the RAF adjusts, the dose (or expos'ure) es.timates. based on these 'two absorption 
efficiencies. MA DEQE (1989) and MA DEP (1992) describe the development of RAFs in 
detoil. (The factors were cdled ''BimvailabUity Adjustment Factors*'., or "BAFs'' in the 1989 
document.) US EPA (1989a), Appendix A also provides guidance for the "Adjustments For 

Absoi^ption Eficiency". 



m TOXICITY INFO'MMATION TABLE - Table 2.1, 

The following summa^ table documents the selection and development of individud toxicity 
values. The list of references is provided at tiie end of the table. 
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TAILI 2.1 TOXICITY INFORMATION 






TAILS 2-1 


CAS 

NUMBER 


SUBCHHONtC 
ORAL 

RBFE.1ENCE 

DOSH 

(OR 

SUBSTITUTE) 


IHF 


OMONIC 

ORAL 

W*¥ltmcB 

DOSE 

COR 

SUBSTll'OTE) 

Jng/kg/iJay 


RHP 


cmoNic 

INHALATION 

REFERENCE 

E«SE 

COR 
SUBSTITUTE) 

U^CUi IB 


REF 


ORAI. 
CANCER 
POTENCY 
FACTOR 

l/(.mg/kg/dly) 


Cl^ASS 


REF 


INIIALAnON 

CANCER 

UNir 

RISK 

l/{ug/cu IlO 


■CLASS 


KEi<- 






TOXICITY INTORMAIION & 
MAPS 






CHEMICALS 






At-cndphthcnc 


:8332§ 


e.iOe-Ol 


2 


6M-m 
























Accnaphthylene 


20S968 


4.Oe-02 


2f 


4.06-02 


2f 








Di 


. 












^(.^tone 


6164.1 


l.te+O0 


2 


L'Oe-fll 




8,te*02 


3 




D 






D 


, 






Aldnr, 


vm»2 


3,.0o-0S 


2 


3.0e-0S 








L?Oe*OI 


B2 




4,9»-'03 


B2 


I 






AnlhraofTii? 


120127 


3.09.+00 


2 


3.0t-01 










D 














Ai>timon> 


744mm 


4:(km 


2 


406-04 
























Arsenic 


7440382 


3mm 


2 


3.0e.04 








IJSmm 


A 


If 












He nzrnc 


imi 


5.0e=02 


4 


5.fc-03 




9,0eirtM 


3 


2.90i=01 


A 




8.3e-(M 


A 


1 






Bcn/oCatiuilhranTi- 


56S53 


4M-m 


2f 


4M-m 


2f 






13Qe.*m 


S3 














Di;nzu<»)pync[ic 


50328 


4.08-02 


21 


40f-ce 


2f 






IJOetOO 


12 




l.7e.03 




2 






Ben/^l>)nuuranlhcne 


205992 


4,0b-W 


2f 


4.0e:-« 


It 






1.30e+00' 


12 














Benzo(g,h,i)peryiefie 


lil242 


4.&.02 


2f 


4.0e-O2 


2f 








D 














Bcn?j)<k)niini-anthene 


imom 


4M-m 


2f 


4.0e.02 


2f 






7.30e+00 


B2 














Beryllium 


7440417 


5Mm 


2 


5.0e4J3 








4,30e+00 


B2 


' 












Dipltcnyl, 1,1- 


92524 


5.0B:.i02 


2 


5..0e-i2 










D 














Bis(irhlortK'Sliyl>cth<:r 


1II444 


NA 












LlOe-tCW 


B2 




3.3e-04 


B2 


1 






Bis{2-i-hliin)ist>propyl)cllher 


3'9638329 


4,te-ra 


2 


4.,0e.'02 








1.00e-02 


C 




LOe-05 


C 


2 






Bis(2-cihylh<.-iy})phlhaljte 


1178 17 


2jCte-02 


2 


2.0e.O2 




7.0e+00 


3 


1.4(te-02 


B2 




L36-W 




chem 






Dromodichloronielliane 


73274 


2.Cte.C0 


2 


IM-m 








sim-m 


B2 














Dmmijform 


732S2 


2.0e:-01 


2 


im-m 








7.g&-03 


BZ 




1„le-06 


B2 


1 






Bromoiiiielliine 


74-S39 


i„4e-0i2: 2 


L4e-03 




3,&*l)0 


1 




D 
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TABLE 2-1 

roXICITY INFORMATIOM & 
RAPS 


CAS 
NUMDHR 


SUflCHRONIC 

ORAL 

KETBRBNCB 

DOSE 

COR 

suBSTrrinB) 

mi/lEg/diijf 


REI'' 


CHRONIC 

ORAL 

REFBRBNCB 

DOSE 

COR 

SUBSTITUTE) 

mg/kg/day 


mp 


CHIONIC 

IMIALATION 

Rti'MRINCB 

DOSE 

(OR 

SUBSTrroTE) 

ug/cu n 


REF 


ORAI. 
CANCER 

POTWCY 
FAOOR 

l/(mgrtig/day) 


CLASS 


REI- 


INHALATION 
CANCER 

UNrr 

RISK 

l/(u!g/cu in) 


CLASS 


RIF 




CHEMICALS 




Cadmium 


744IM39 


S.Oe-04 


la,le 


S,Cte-04 


la 








ND 


1 










Ciiibon lelrachlonrii- 


56235 


7.0e-03 


„ 2 


7.0B-CM 




4..3e:+02 


3 


i.aoe^i. 


12 


1 


1.5e=05 


12 


1 




Chlorodarte 


57749 


6.Cte=05 


2 


6,to-05 




7.0e-OI 


3 


IJOe+OO 


B2 


1 


3,7e-i04 


B2 


1 




Chlorcijialine, p- 


1.06418 


4AJ0i 


2 


4.0i.-03 






















Cl-ilorobcnzerie 


108907 


zmm 


2 


2.0e-i02. 




a.fe+fli 


2 




D 


1 




D 


1 




Chlorofdmi 


67M3 


iM-m 


2 


I.Ob-02 




%Mm. 


3 


6J0e.03 


B2 


1 


2.3C.05 


B2 


1 ■ 




Chluroph(.-nol, 2- 


93S7S 


sm-m 


- 2 


S.Oe-03 






















fhromium (111) 


16065831 


1.0e+« 


2 


1.0b4« 






















{.'liremium (VI) 


185402991 


2.0e-Oa 


2 


S.Ob-03 










ND 


2 










Clirysfnf 


2180W 


4,0c-02 


2f 


4.0e-02 


2:f 






7.30e+O0' 


B2 


Ig 










C)'Amde 


57123 


2.0e-02: 


2 


2.0e.02 










D 












f)ilK-nKK».h)iinlhracene 


53703 


4.0e,(K 


2f 


4,0e-Oa 


2f 






7.30B+00 


B2 


Ig 










l)ibro5uocliloiO[i«»ih<ijie 


124481 


2.0e-0J 


7 


2,0b.02 








8.4te.02 


C 












I>[i-h!ofutK;n/fnc, 1,2- (o-DCB) 


95501 


9m-m 


2 


i:0e.O2 




IMWi 


2 




D 












DiLhl;jrub«n«!nr, 1,3 (la-DCB) 


S41731 


g.Oe-Oi 


2a 


f.0e-fl2 


lb 








D 












!hchlnr.ilx;nicnc, 1,4 (p-DCB) 


196467 


ftOe-OI 


2a 






'%sk*m 


2 


2.40e-02 


C 












i)i<;iilonibenyidjiie, 3.3'- 


91941 


NA 












4.5Qe-01 


12 












DDD 


_72S4S 


NA 












2,40e-01 


B2 










DDIi 


72559 


NA 












3.4Cte-OI 


B2 










DDT 


50293 


3,0c-O4 


2 


5,.0e.i04 


1 






3.40e.0i|; 


02 




9.7e=05 


B2 


1 




DittJoiOi-ihiiie, 1,1- 


73343 


I.Oe+Mi 


2 


l,0e-01 


2 


5.0e+O2 


2 




C 






C 


^ 
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TABiLl 2.1 TO'XICITY INFORMATION 




TABLE 24 

TOXICITY INFORMATION & 

RAFS 


CAS 
NUMBER 


SUBCHRONIC 
ORAL 

REFERENCE 
DOSE 
(OR 

suiSTrnm) 


REF 


CHEOMC 

ORAL 

REra'RBNCE 

DOSE 

(OR 

SUBSTITUTB) 

mg/kg/day 


REP 


cmoNic 

INHALATION 

RBFERBNCE 

DOSE 

(OR 

SUlSTTIVrB) 

Uig/Cd ID: 


REF 


ORAL 
CANCBR 
POTENCY 

FACTOR 
I/{mgfl{,g/(lay), 


CLASS 


HIT 


INHALATION 

CANCER 

UNIT 

RISK 

!/(u|/cy m) 


i 

CLASS 


kLI" 




CHEMICALS 




DJchloroeihane, 1,2- 


107062 


2.0e-0l 


4 


2.Cte-ffi- 




3.3e-i«l 


3 


9.106-02 


m 


I 


2.&-CI5 


B2 


2 




.KcMdraelihyleiie, IJ- 


75354 


9.0C-03 


2 


9i.Oe-03 




5,&-H» 


3 


6.'0Oe=OI 


(' 


i 


5.0e-m 


C 


1 






1 36592 


I.OeQl 


2 


iM-m 










D 


1 












1 


DicliIoMeliylene-, iraiis,-l„2- 


1S6605 


2.0e-OI 


2 


2.06-02. 






















DicHorDpiiefli]], 2,4< 


120S32 


3,fe=§3 ■ 


1 


3,06-09 






















Dichloropmpaiie, 1,2- 


78S75 


NA 








" 4.0e*00 


1 


6J0e-02 ■ 


B2 


2 


1.9e.05 


B2 


cllfin 




DicWoropfDpene, 1,3- 


-5427-56 


3.0e.0a 


2 


3Me-m 




2.0e+01 


I 


1.80e-01 


B2 


2 


3.7fi-05 


B2 


2 




Diei'dfia 


eosii 


5.0e^5 


2 


5,fc-0S 








1.60e+01 


B2 


1 


4 6e-03 


B2 


1 




CHtlhyl pbllalale 


l«62 


8jOe+«3' 


2 


SJe-OI 










D 


1 










Dinrelhyl phlhalate 


131113 


im-m 


2 


I.ie:40| 










D 


, 










Kmellhylphenoil, 2,4- 


105679 


2(km 


1 


2.0C-02 






















'Diniitiiapiieiid, 2,4- 


5I2i5 


2,0B-O3 


2 


2jCte-03 






















Diniiioltiluene, 2.4- 


121142 


2,0b-O3 


2 


2,.0b-0I 








6.80e-01 


B2 


ih 










IDionliin 


1746016 


NA 




NA 








1.50e+fl5 


B2 


2 


3.3eifli 


B2 


2 




BndQwIfan 


115297' 


iM-m 


2, 


S,(k-05 






















Endnn 


72208 


3.0i-04 


2 


.3.0e-04 










D 


1 










BhylbeoMm 


100414 


l.te+« 


2 


LOe-Ol 




L0e4«3 


1 




D 


1 




D 


1 




BhyteBC DibMiniile 


1W934 


2.Qe-W 


4 


2.0e4l5 




2.0e-01 


4 


ii-SOe+OI 


B2 


1 


2.2e:.04 


12 


I 




HuooMtiene 


206440 


4.0e-01 


2 


4.0e-ra 










D 


i 










Pluoreie 


86737 


4.0i»-Ol 


2 


4j0e-02 










D 


1 










Hfpttchlor 


7i6448 


SjOe-M 


2 


5.te-04 




7jOe-01 


3 


4J0e*00 


B2 


1 


L3«-03 


D:2 


1 
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TABLE 2-1 

TOXICITY INFORMATION & 
RAPS 


CAS 

NUMBiER 


SUBCIIMONIC 
ORAL 

REFERENCE 

DOSE 

(OR 

SUBSTlTiriB) 

mg/kg/day 


Rl^I- 


CHKONIC 

ORAL 

REFERENCE 

DOSE 

(OR 

SUBSTITUTE) 

mgftg/dajr 


REF 


CIDtONlC 

INHALATION 

RTOBRENCE 

DOSE 

(01 

SUBSTITUTB) 

»g/cu m. 


RlIF 


ORAL 
CANCER 
POTENCY 
FACTOR 

l/Cnig/]!,g/day) 


CLASS 


REP 


INFIALAMON 

CANCLR 

UNIT 

RISK 

l/(L!g/ru m) 


CLASi 


RHF 


CHBMICALS 


Ifci>u«ltlor Epojiide 


1024573 


L3e-05 


2 


I Mm 


1 






9.I&+00 


D2 


, 


2,6e-03 


B2 


1 


HexEtcyora'benKiie 


118741 


g.OeW 


2 


8.0e-04 


I 






i.me.*m 


B2 


1 


4.6e-W . 


D2 


1 


Mexarhlrnnbuiiidicne 


8»i3 


2.0e-03 


2 


2.fle-03 


Ij 






7.80E-02 


C 


1 


iM-m 


C 


1 


HCTacW<ii<x:ydolicxiuie, gainim 


38899 


3j0e-03 


2 


3Mm 


I 






1.30b*«) 


BZ-C 


2 








IFejiachloioctliane 


6T72I 


l.Ot-m 


2 


I Mm 


I 


3M-tm 


3 


l.#0e-02 


c 


1 


4.'0e-06 


C 


2 


Indeno{l,2,J td)pyrcnB 


193395 


4j0e-O2 


If 


4,'fc-02 


2f 






73(h*m 


12 


ig 








Lead 


143»2l 


7...Se-04 


4 


7.5e.04 


4 








B2 


1 








Meti-ury 


743»76 


iMm 


1 


3..Cte.04 


2 








D 


1 








Melhoiychlor 


72435 


S.0e^03 


1 


5jOi-03 


, 








D 


1 








Meihyl cih>( Vi-tnnc 


78933 


3,to-01 


1 


COe-OI 


1 


LOe-rt'S 


1 




D 


1 




D 


1 


Mcihyi isobul>i kecrne 


lOStOI 


3,0e-01 


2 


S.0e,.O2 


2 


a.Ob+oi 


2 














MelhyJ hk-icliv 


22967926 


3j0e=O4 


2 


3.0e-O4 


1 


















Meihyl Wn buly) citifff 


1634044 


S.2e-02 


A 


LCte-Ol 


:5 


SM-M2 


I 














Meihylrnc rWondt. 


75092 


6M-m 


2 


6jOe-02 


1 


3.fc4«3 


2 


7.Sfc-03 


B2 


1 


4.7t-07 


B2 


1 


MfithvljiaptKilfnf-. 2 


91576 


4.0e-02 


2! 


4.0e-02 


2:f 


7.1e:*0il 


lb 














NaphlMcne 


91203 


4.06-02 


2 


4.0e.02 


2 


7'.Ie+flil 


3b 




D 






D 


« 


NfcM 


744(1M0 


2.Cte-CB 


2 


2Mm 


1 








ND 










Penlachloiophenpl 


17865 


3M-m 


2 


i.Qem 


I 


7,0o-02 


3 


. 1.206-01 


B2 










Pbenanlhrene 


850IS 


4.0em 


2* 


4,fc-02 


2f 








D 










I'henol 


IflSfJl 


6.06-01 


2 


6,0e-0'l 


1 


2.66+02 


3 




D 










PotycMorinaied biphenyb (PCOs) 


1336363 


5.06-06 


4 


2.0e.ClS 


6 


2.0e:-02 


3 


7.70e+OO 


B2 
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TABLE 2.1 


TOXICITY INFOKMATION 




TABLE 2-1 

TOXiriTY INFORMATION & 

RAPS 


CAS 
NUMDBR 


SUBCMIKONIC 

ORAL 

RIJTRl'NCh 

UJSl: 

(OR 

suusimmii 


Rf^F 


I'llRONJC 

ORAL 

Rf'.HiRBNCB 

rXJSIJ 

(OR 

SUBSTmJTP.) 

nig.'kg/day 


RI'l- 


CilRONK' 

INilALAFION 

Rl'fTiRliNCl; 

IX>SF 

(OR 

sijnsTimrE] 

ug/L u m 


R!-!' 


ORAL 
CANCER 
POTENCY 
FACTOR 

Irtmgfltg/day) 


CLASS 


REF 


INHALATION 
CANCER 

UNIT 

RISK 

l/{ug/cu ni) 


(XASS 


ii:i- 


CMBMK'ALS 


t'),,:™ 


1 29000 


3.0e=01 


2 


3.0e02 


1 








D 


1 








Sck-nturii 


77824§2 


S.Oe-03 


2 


3.'Oe-03 


1 








D 


1 








Silver 


744l»24 


5.0e-03. 


2 


S.Oe-03 


1 








D 


1 








Slyrenc 


100425 


2,0e+«l 


2 


2Mm 


1 


l.(5c+03 


1 


a.'Me-Oa 


82 


2k 


3.7e=(H 


B2 


, 


Tflf at jilonK-ltiaue, 1,1, li „2- 


630206 


3.0e-O2 


2 


3.0e-02 


I 






2„60e.02 


C 


1 


7.4e-06 


C 


1 


retracfiloroelliaiie. 1,1,2,2- 


79345 


NA 




NA 




9.3e+Oil 


3 


2.0tte-01 


c 


, 


5.8e^>S 


c 


I 




127184 


l,0i-01 


2 


1.0e=02 


1 


4.6e+03 


3 


SJOe-OI 


C-B2 


2h 


5.2e^07 


C-B2 


2h 




11i allium 


7440280 


7.0e.M 


2 


7.0e=05 


2 


















Toluene 


108183 


2..0e+00 


2 


2.0B-ei 


, 


4.'0e+02 


1 




D 


I 




D 


t 


Tola! Petroleum llydrocatbons 


NA 


3,0e-M 
























1 rkhlorolK-iiitiic;, 1.2,'!- 


120821 


LOb-02 


2 


i.oe-oa 


, 


9.0e.^00 


2 




D 


1 








Tru'hloraethane, 1,1,1 


71556 


9,0t01 


2 


9..0e-02 


2 


I.(]fe+03 


2 




D 


1 




D 


1 


'rriililorwthanc. 1,1,2- 


7fOOS 


4.Cte=02 


2 


4.08-03 


1 


7.4«#01 


3 


5.7te=02 


C 


1 


l,6e-03 


C 


1 


Triehloro<:lhylonc 


79016 


2.0e-02 


4 


2.&-01 


4 


l.ge4«J 


3 


LIOe-02 


C-B2 


2h 


1.7e-06 


C-12 


2h 


rrichloraphcnal, 2,4,5 


95954 


l.(fe'+00 


2 


LQe-Ql 


1 


















Irichloraphenul, 2,4.6- 


88062 


NA 




NA 








1.10e:-02 


B2 


1 


3,le-06 


B2 


I 


Vinyl chloride 


75014 


l.Oe-OS 


4 


l.Oe-03 


4 


l.7e+01 


3 


iJOe+00 


A 


2 


S,'4e-05 


A 


2 


Xylenes <Mwcil Jsoiiiers) 


1330207 


4,0e-tfl0' 


2 


2.0e+00 


, 


%.m-ifi2 


2 




D 


1 




D 


1 


Zinc 


7440666 


3.te-OI 


2 


3.0e-01 


' 






D 


. 
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TABLE 2=1 CONTMUED 






MttAirVB ABSOEmON FACTORS (RAFs) 






CHEMICALS 


RAF, 

SUB CHRONIC 

SOIL 


EAF, 

SUI-CIIRONIC 

SOIL 

DERMAl, 


KAF 
CHEONIC 

SOE. 
INOBST 


RAF 
CHIONIC 

SOIL 
DERMAL 


RAF 

CANCBl 

SOtt, 
INGEST 


RAF 
CANCER 

SOIL 
DERMAL 


RAF' 
CHRONIC 

WAiim 

moiEST 


RAT 
CANCFiM 
WATCR 

WGEsr 






Accraphlhcnc 




Ol2 




0.2 


NC 


NC 




NC 






Acenaphthyk-ne 


OJI 


0.18 


0.91 


0.18 


NC 


NC 


0.fl 


NC 




Acclcut 




0,1 




0.1 


NC 


NC 




NC 




Aldrin 




02S 




0.25 


1 


0.25 




1 




Ajuhncene 




0.29 




§.» 


NC 


NC 




NC 






Anlinwny 




0.1 




0.1 


NC 


NC 




NC 






Aiscnic 




mi 




0.03 




0.03 










DeiiB«ne 




om 




O'.OS 




0:01 










B«nit'0(B)an;lIirac5eiie 


OJl 


0.18 


01.91 


O'.li 




0.2 


0.91 








BiBM(«)fyrone 


OJI 


0.18 


0'.9I 


ft!g 




0i.2 


•o.fl 








Den/^>(b)nuoranlh£ne 


0.91 


0.18 


031 


O.IB 




0,2 


01,91 








Bcnzo<g,h,i)perylene 


0.91 


0.18 


0.91 


0.1 8 


NC 


NC 


0',9I 


NC 






D«il?X){k )il uui lUithcne 


OJI 


ait 


0.91 


ais 




0.2 


0.91 








Dcryllium 




0.03 




0.03 




0,03 










Btphenyl, 1,1- 




0.08 




o.os 


NC 


NC 




NC 






nij(i-cii1t>riKiliyl)ether 


NC 


NC 


NC 


NC 




1 


NC 








. 




I 




1 




1 












Bis(2-elhylhe![yi)phihalate 




0.02 




0.02 




0.02 










BroniodichlnioiiicUiaiic 




0.1 




0.1 




0.1 










Bromnforin 




0,11 




0.11 




0.1 










Bromomclhanc 




0.1 




. 0.1 


NC 


NC 




NC 






Cadmimn 




iO'.l:4 




0,14 


NC 


NC 




NC 
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TABLE 2-1 CONTINUED 


RELATIVE ABSORPTION FACTORS (1AI%) 




i 
i 


CHEMICALS 


RAF, 
SUB-CHRONIC 

SOIL 
INGEST 


RAF, 

SUBCIIMONIC 

SOIL 

DER::MAi, 


RAF 

cmoNic 

SOIL 
INGEST 


RAF 

CHRONIC 

SOIL 

DBIMAL, 


RAF 

CANCER 

SOI 

INGEST 


RAF 
CANCBR 

SOIL 
DERMAL 


RAF 
CHRONIC 

WATER 
INGEST 


RAJ" 
CANCFH 
V/KYVA 






Cdit>r-!i tctiiirhUiriclg 




a I 




0.1 


I 


01 




I 






C'hlorodanc 




0.05 




0.03 


1 


O'.OS 




i 






(^hlorfi^naline , p~ 




0,1 




OlIi 


NC 


NC 




NC 






CWoruben/iTie 




ai 




0.1 


NC 


NC 




NC 






(TJoroforrn 




0,1 




0.1 


1 


o.i 




1 






ChSorophcnoi. 2 




0.26 




0.26. 


NC 


NC 




NC 






CTiromjum (lU) 




0„04 




0.M 


NC 


NC 




NC 






Chromium (VI) 




OM 




O.W 


NC 


NC 




NC 






ClD-yi.'nL' 


OJl 


0.18 


0.9! 


O.lg 


1 


0.2 


0.91 


i 






< yam do 




0i,3 




m 


NC 


NC 




NC 






1 )il>cn70(a,l!)ailihrisci;ne 


OJl 


0.08 


0,91 


0.08 


1 


009 


0.91 


1 






Dibromotfilcroiiicihaiie 




0.1 




0.1 


1 


0.1 




1 






IhchJomben/L-ne. 1.2- (oDCD) 




0.1 




0.1 


NC 


NC 




NC 






LhchJort>bcti«rne. 1,3- (ni-WU) 


NC 


NC 




0.1 


NC 


NC 




NC 






Dnh!oroben/<;nL, 1,4 (pTK'JQ) 


NC 


NG 




0.1 


I 


0.1 


NC 


1 „ 






Oiclilotobcn/.idin?, J,3' 


NC 


NC 


NC 


NC 


I 


0'.S4 


NC 


1 






ODD 


NC 


NC 


NC 


NC 


1 


ft2: 


NC 


I 






DDE 


NC 


NC 


NC 


NC 


1 


0:2 


NC 


1 






nm 


1 


0.2 


1 


0.2 


1 


0.2 


I 


1 






Dichlorcielhane, 1,!- 


1.3 


0.13 


1.3 


o.ia 


NC NC 


1.3 


NC 






DicWoroetliane, \,1 


1 


0.1 


1 


fti 


, 


0.1 


1 


1 






Dithlomijclhykin;, 1,1- 


1 


0.1 


1 


0.1 


1.02 


0.102 


1 


1.02 
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TABLE 24 CONTIMUED 


RH:,ATIVE. ABSOMFnON FACTORS (RAPs) 


ClffiMICALS 


RAF, 

SUBCllRONIt: 

SOIL 

mami 


RAF. 

SUB-CIiRONIC 

SOIL 

DERMAL 


RAF 
CHKONIC 

SOIL 
INGESl 


RAF 
CHRONIC 

SOIL 
DERMAL 


RAP 

CANCEB 

SOE, 

INOEST 


RAF 

CANCER 

SOIL 

D'ERMAL, 


RAF 
CHRONIC 

WATER 
INGEST 


RAI' 
CANCIiR 
WATER 
INGEST 


Dithiuroelhylcne, ris-1.2- 




0.1 




OJ 


NC 


NC 




NC 


Dichloroclhylcne, lFaiis~l,2- 




0.1 




0.1 


NC 


NC 




NC 


Dichloroplrcnol, 2,4- 




0,.4 




0.4 


NC 


NC 




NC 


Djcliloropropajii;, 1,2- 


NC 


NC 


NC 


NC 


1 


0.2 


NC 


1 


Dichioix)|)iopo!ic, 1,3- 




0,2 




0.2 


1 


0,2 




1 


Weldnn 




0.25 




0.25 


1 


0.25 




1 


Diethyl plnhdliir 




0.02 . 




0.02 


NC 


NC 




NC 


DuiK-'thy! phihalale 




O.OT 




0J7 


NC 


NC 




NC 


Dimelhylfilienul, 2.4- 




0.36 




0.2fi 


NC 


NC 




NC 


Dmitpuphcnol, 2,4- 




0.26 




0.26 


NC 


NC 




NC 


Dinltrotolueiie. 2,4- 




0.13 




0.13 


1 


0.13 




1 


Dioxin 


NC 


NC 


NC 


NC 


1 


0.2 


NC 


1 


I'xdosjuir^iJi 




0.2 




0.2 


NC 


NC 




NC 


Vniinn 




0l2S 




0.25 


NC 


NC 




NC 


rJhyibenzLne 




G,2 




Ol2 


NC 


NC 




NC 


l^hyltne Dibroraide 




OJ 




0.1 


1 


O'.l 




1 


I'luoranliicoe 




0.2 




0,2 


NC 


NC 




NC 


niioiene 




0'.2 




0.2 


NC 


NC 




NC 


llcptachlor 




0.2 




OJ 


1 


0.2 




1 


Ili-pUjihlor Rpo](ldc 




0.2 




02 


1 


0.2 




1 


liexachlorobcnwnc 




0.13 




0.13 


1 


0.13 




1 


ikj,<iclilorn')u!ad!C!ie 




0.2 




01.2 


1 


0.2 




i 
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TABLBII COlfrMUED 








RELATIVE AlSORrnON FACTOIS (lAFs) 








CHEMICALS 


RAF, 
.iimcHRONlC 

soil, 

INCtiSl 


ttAl', 

sun CI IRONIC 

SOIL 

IJI-RMAL 


MAP 

CHRONIC 

SOE, 

INGEST 


RAP 
CHRONIC 

SOIL 
DERJUAL 


'RAF 

CANCER 

SOIL 

INGEST 


RAP 
CANCER 

SOIL 
DBRMAL 


RAF 

ClLRONiC 

WAH-R 

INC.IvST 


RAF 
CANCER 
WAlTJi 




Hs^atli!otocyf!i>lif:ian£, gamma 




0.2 




0.2 


1 


0,2 




1 




llcxarhlorcwtliiuie 




1 




I 


, 


1 




, 


]ndeno{ 1,2,3 cd)p>tciie 


om 


0.18 


0:91 


0.18 


1 


0,2 


0.91 


1 




[jMd 


O.J 


©.■0O6 


0',5 


O'jOOS 


NC 


NC 


O'.S 


NC 




Mercury 




OJS 




0.05 


NC 


NC 




NC 




Mrlhonythlor 




0.2 




0.2 


NC 


NC 




NC 




Ms'thyl cihjl ktlone 




0.1 




0.1 


NC 


NC 




NC 




Methvl isoljiuyl ktiom- 




0.1 




0.1 


NC 


NC 




NC 




Meihyl mercury 




0,2 




0.2 


NC 


NC 




NC 




Methyl liit (iiii>l l-iIht 




•0.1 




i.i 


NC 


NC 




NC 




Mcihylene clibnde 




0.1 




O'.l 


I 


0.1 




1 




Mcthylnaplh.il«ii<>, 2 




0.1 




0.1 


NC 


NC 




NC 




Naphlhalcne 




0.1 




0.1 


NC 


NC 




NC 




Nickel 




0.35 




0I.3S 


NC 


NC 




NC 




Pcnlachl'>iopht-nf>l 




Oill 




0.1! 


1 


0.11 




1 




h>enanlfu«ne 


01.91 


0.18 


0,91 


0.18 


NC 


NC 


OJl 


NC 




Plicnol 




0.26 




0.26 


NC 


NC 




NC 




Colychlorinalcil biphi-nyls (PCBs) 


0,85 


0.067 


0.85 


0.067 


0.85 


0.067 




1 




Pyrenc 




0.2 




0.2 


NC 


NC 




NC 




Seleiuuiik 




OMl 




ouore. 


NC 


NC 




NC 




Sdvcr 




Oi2:5 




0.25 


NC 


NC 




NC 




Slyrenc 


1 0^.2 




0.2 


1 


0.2 




1 
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TABLE 2-1 CONTINUBD 


Rtt.ATIVB ABSORPTION FACTORS (RAFs) || 


CHEMICALS 


RAF. 

SUB-CHRONIC 

SOIL 

INOBST 


lAF, 
SUI-CIIRONIC 

SOE. 
DERMAL 


.RAP' 
CHRONIC 

sot 

WOEST 


RAF 
CHRONIC 

SOI 
DERMAL 


RAF ' 
CANCBR 

SOtt, 
INGEST 


RAF 
CANCER 

SOIL 
DERMAL 


RAF 

CHROfpC 

WATER 

INGEST 


RAF 
CANCER 
WATER 
MGIST 


Teirathlorintlhane, L 1 ,1 ,2 


1 


1.4 


, 


1,4 


I 


. 1.4 


I 


, 


TetrathlonxMhanc. L 1,2,2 


NC 


NC 


NC 


NC 


1 


1,4 


NC 


1 


TetrHchlonxthylene 




O.I 




0.1 


1 


O1.I 




1 


nmlhurn 




O.O1I 




0.01 


NC 


NC 




NC 


Tolus-he 




0,12 




0.12 


NC 


NC 




NC 


IVjla! Pclroleuin H>driKjrf»oj 




1 




1 


NC 


NC 






Trichlomberi7jt-ne, 1,2,4- 




0.08 




O.QS 


NC 


NC 




NC 


irichlorociliam;, I.L) ■ 




0.1 




0.1 


NC 


NC 




NC 


TriclJoi-ociliaHC, 1.1,7- 




. 




1 . 


, 


1 




1 


TrichJoroflhylefK 




Oil 




a I 


1 


0.1 




1 


Tnrhlorophcnol, 2,4.5- 




0.26 




0.26 


NC 


NC 




NC 


TricliluropKenol. 2.4 fi- 


NC 


NC 


NC 


NC 


I 


0.2& 


NC 


1 


Vinyl Monde 




O.I 




0.1 


LSI 


0.16 




1.33 1 


Xyloixs (Mi7>ctl Isomoiol 




0.12 




0.12 


NC 


NC 




NC 


Zinc 




ftW 




0.02 


NC ' 


NC 




NC 



Versioii 1.0 



Appendix BJ (169) 



References for Toxicity Values and Constants 

on Spreadsheet 



Reference # 



Descriptioii 



% 
l.a. 

l.b. 

1.6. 

11. 

Lh. 
Lj. 



U-S. EPA, MtegrsLtM Risk Iiifo:nmation System, (ERIB)., On-line search: current 

asof Jtilyl, 1993. 

Tlie Ghromc oral R£D for drinking water (from IRIS) is Hsted here as the oral 

Rffl for cadniiiiBa. 

Ihe chronic oral RID for IJ-DiGhlorobenzeiie has been used as itiie chronic oral 

Rff) equivalent fr 1,3-Dichlorobenzene. 

The chronic oral Rffl (from IRIS) has been used here as a subchronic oral Rffl 

equivalent. 

This oral Cancer Slope Factor equivalent for arsenic is back-calculated from a 

drinking water Unit Risk Value from KIS. 

TMs Cancer Slope Factor or Unit Risk for ben2o(a)pyrene (from ffilS) has been 

appliei to tiie seven PAH compounds wMch are deiignated as categoiy A, Bl, 

B2 or C carcinogens. 

The oral cancer slope factor for a mix of 2,4- and 2,6- Dinitrotoliiene (from 

ERIS) has been used as titie cancer slope factor equivalrait for pure 2,4- 

Dirdtrotoluene. 

"niis value was recently witii,drawn form DRISj although 'many consultants may 

continue to use it, lacking any new iirformation. 



2.a.. 
2.b. 



2.d. 

2.f. 



2.h. 



2j. 
2.k. 



U.S. EiPA Healtii EfiFects .Assessment Summary Tables. (HEA8T), .Annual FY- 

1992. (OEBR. 92O0'.6-303 (92-1), NllS No. PBi2-i21199) January/July l'i92, 

IMs subchronic oral IID (from IfflAST) for 1,2'Dichlorobenzene has been used 

as 'the 

subdironic oral MD equivalent for 1,3- and 1,4- DicMorpbenzene. 

TMs subchronic oral Rffl (from HEAST) for naphthalene has been used as the 

subchronic oral RfD equivalent for all PAH compounds for wMch subchronic 

oral Rfl3s are unavailable. 

Note!! HEAST HstsTWO oral RfDs. Call for more infbnnation. 

The chronic oral Iffl for naphthalene (from IffiAST) has been used as the 

chronic Rffl equivalent for all PAH compounds for which chronic oral Effla are 

unavailable. 

This Chancer SlO'pei Factor or Unit Risk was ■taken from a fact sheet distributed 

by 'the U,S, IPA Superfand Health Bisk Tec:hni.cal Support Center at ECAO- 

Cincinnati, current as of September 2, 1992. 

^AST has. .adopted the ffilS 'dironic oral, RfD .as the s.ubchronic oral R©. 

This value has been withdrawn from HEAST, although many consultants may 

continue to use it, lacking any new infonnation. Consult HEAST for any 

additional informiation. 



3,b. 



Allowable Threshold Concentoations (ATCs) from, MA DEQE (19.89a), Guidance 
for Disposal Site Risk Characteriiation and Related Phase II Activities - In 
Support of the Massadmsette C'Cntinf ency Plan. 

The ATC for "total concentration of naphthalene and 2-metfiylnaphthalene" is 
used here as the ATC for this chemeal. 
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'i* 'The chrome inhalation ATC for naphttialene has been used as the chrome 

inhalation RfC equivalent for all PAH compounds for which chronic inhalation 
EfCs are unavailable. 



4 Developed for the Risk Assessment ShortForm - Residential Scenario (MA DIP, 

1992) by MA DEP staff. Documentation of this value may be found in that 
document. 

i* Bie chronic oral Rffl for Methyl tert-Butyl Ither is based on DrinHng Water 

Guidelines promulgated by the ORS in October, 1S92. 

fc ' "Hie chronic oral MD for .Arachlor 1254, developed by DIP ORS in a May 10,, 

1993 memo, has been used as the chronic oral MD for PCBs as a group. 

SES ITaese values have been developed using the SESOIL model, 

Itt^ NotAvailaMe 

W& Not Calculated,. 

Hi Owen, 1990. "Literature Derived Absorption Coeffi,ciente for 39 Chemi'Cals 'via 

Oral and Inhalation Routes of l^josure"; Regulatory Toricologr and 
Phannacology: pp, 237=252; Novem,ber, 1'990. 

3ft, Unifced States Enviro'nm,ental ProtectiOT, Agency (tJSEPA), 1986. "Superfund 

Public Health Ivaluation Manual"; IJ.S. Environmental Protection Agency, 
Office of Emergen^? and Remedial Reaponee, EPA/540/1-86/060 (OSWIR 

Dir«-tive 928S,4-1); Washington, D.C., Ortober 1966. 

Jl«" ■ USIPA, 1'992, '"Dermal Exposure Assessment: Prindples .and Applications"'; 

U.S. Environmental Protection Agency; Office of Reiearch and Development, 

EPA/600/8-91i011B; Washington, D.C., Janua^ 1992. 

13. ATSDR, 'Tomcological Profile for ": .Agency for Toxic Substances 

•and Disease Eegistiy, U.S. PtibHc Healtii Se'rvice. -The ATSDR profile for the 
chemical of interest was used as a source of tins value. 

3*^ USEPA Test Methods for Evaluating Solid Waste, SW.846, 'Third Edition 

(Revision 0), November 1986. 

14.a. USEPA Method 8240. 

14.b. USEPA Method 8080. 

Ma USEPA Metiiod 8270. 

144 USEPA Method 6010. 

14.e. USEPA Method 525.1. 

14.f. USEPA Method 524.1,. 

14.g. USEPA Method 524 J. 

14.h. USEPA Method 7196. 

14i. USEPA Method 7470. 

IS. Guide to En vironmental Analytical Methods. Robert E. Wapier, editor; Genium 

PubHshing Corporation, Schenectady, NY; 1992. 

lo.a. USEPA Method 335. 
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16.b.. USEPA Method 200.7. 

15.C. USEPA Method 508. 

15.d. USEPA Method 625. 

16- From CLP Statement of Work for Inorganic Analytes, 8/90, Document Number 

ILMOl.l 

l*^- Standard Methods for the Examination of Water .and Wagtewater. 17th edition; 

Water Environment Federation. 

18. Federal Register 40 CFR 141:23:3579 (January 30, liil), 

19. UBEPA Method 1613. 

20. U.S. Department of Defense, 1989 

21. VB, EPA Draft Health Advii:o.rr for Methyl t-Butari Ether. 1989. 

22. Oref on Department of Environmental Quality, Development of Generic Soil 
Cleanup Levels Based O n Analysis Of The Leachate Pathway. May 12, 1992. 

23. See Appendix G: Application of SESOIL. Model ■ 

24. Handbook of Environmental Data on Organic Chemicals, 2nd edition, Karel 
Verschueren; Van Nostr,ani Eeinhold Co. Inc., NY;, 1983. 

36* * Compilation of Odor and Ta ste Threshold Values Data. F.A. Fazialari,, editor; 

ASTM Data Service DS4BA- 1978. 

W. USEPA, 1992. "Reference Guide to Odor Thresholds for Hazardous Air 

Pollutants Listed in, the Glean Air Act Amendment of 1,990'",, U.S. 
Environmental ftotection Agenqr; Office of Eraearch and Developm«it, 
EPA/600/R,.92/047; Washington, D.C., March 1992. 

^*' ^ USEPA, 1992. "In,door Air Quality Database for Orpmic Compoim,ds", U.S. 

Environmental Protection AgenQr; Eeaearch Triangle Park, NC, Februarj 1992. 

M Bisk Reductira Engi,neerin,g Laboratoiy (RREiL) TreataMlity Database. Version 

4.0. 

30. U,.S. ,Department of , Defense, 1991. "Defense Priority Model Users Manual,", :FY 

1992 versio,n,; W,as,hington, D.C. 

calc Calculated value 
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TABLE 3-1 


PQLs, BACKCJROUND, SOLIJIILITY, ODOUE BhTA AND OTHER PHYSICAL CONSTANTS 




Rill' 


flH'MICALS 


CAS 
NUMB BR, 


SOIL 
BACK- 
GROUND 


tiROlJND 
WAlliK 
UACK- 

C.ROUNl) 
ug/1. 


INDOOi 
All 

BACK- 
GROUND 

ug/cu m< 


SOIL 
PQL 

ra,B/lg 


MBF 


WATEl 
PQL 

ug/L 


iiF 


OKJR 

■THRESHOLD 
yg/mJ 


ppm 


Atcraphihene 


8332P 


05 







0,6(5 


14c 


10' 


14c 




0.0* 


13 


Accnaphtliylcnc 


208968 


05 







Oj66 


I4c 


0.5 


14e 








Acclone 


61641 






6 


0.1 


14a 


ITO 


i4a 


30862 


13 


IJ 


Aldnn 


3»0O2 








0.00268 


14b 


O.S 


14e 


263 




28 


Anilinocjie 


120127 


0.3 


01 




OM 


14c' 


,0.5 


14« 








'\fUi^lt^ny 


7440360 








6.4 


14d 


32 


I5h 








Ars!?ni' 


7440382 


32 


S.5 




I0..6 


14d 


50 


17 








Bi njitnc 


71432 


0. 





21 


0.W5 


14a 


0.5 


Mf 


4890 


L,5 


13 


Den?jo(a)an(hfaccnc 


5fi5S3 


0.S 







OM 


t4c 


1 


I4e 








Bcii/o(a)pyrcne 


50328 


0.5 







OM 


14c 


0l5 


14e 








Bcn?o(b)fluounin!hene 


msmi 


0.5 







0:« 


14c 1 


I4fc 








Bciuo(g,h,Opei>lc;ie 


WI242 


0.S 







0.® 


14c 


0.5 


I4e 








Benfn(k)(\u-uAnliKnc 


207089 . 


as 


a 




OjM: 


14c 


1 


14e 








BerylliuHi 


7:44MI7 








O.M 


14d 


ij 


isb 








Bsnheiijl, 1,1 


MS24 








0.OS 


I4c 


0,1 


14e 


iSO 


9.5e-03 


27 


fil-a < hior<x-lliyl)cUicr 


Ill'444 








0.66 


I4c 


2S,5 


ISd 


2:S7 


4,.9e=02 


13 


Eis(2 (hlorui!>opropyl}£tiier 


39638329 








0.6fi 


14c 


ai.s 


isa 


2240 


0,32 


24 


nis(2 i-ihyllM'xyDphilialate 


117117 








0.66 


I4c 


4 


I4e 








D ronKKlichloromclhanc 


75i274 








OuOOS 


14a 


2.5 


I4f 








Bromofonn 


isasa 








O'.iOOS 


14a 


3.S 


I4f 


134S0 


1.3 


13 


nromonKihane 


74839 








Q'.OI 


14i 


0.35 


148 


SOOOO 


20 


13 


Cadnimm 


744M39 




4.2 




m 


I'M 


4 


15h 
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TAB.LE 3-1 PQ'Li, BACKGRO^UND, SOLUBILITY,, OOOUR DATA ANP OTHER PHYSICAL CONSTANTS 


ClffiMIGALS 


CAS 

NUMBiBM 


SOIL 

DACK- 

QROUND 


oaouND 

WAIBR 

BACK= 
GROUND 

ug/L 


:lNDOO« 
AIR 

BACK- 
GROUND 

ug/cu m 


SOIL 

PQL 
mgfltg 


REF 


WAITER 
PQL 

ugL 


REF 


ODOR 
THRESHOLD 


PP« 


REF 


Cfirtwp. leimcWoride 


5623S 








- 11 


0.OOS 


14a 


1.5 


I4f 


63000 


10 


13 




Chlotdanc 


5.1149 








0.0O938 


14b 


1.5 


14€ 


i8.4 




28 




Lhiuituniline, p- 


106418 








1.3 


14c 


20' 


14c 










( hk'iobe-njj^nc 


I089OT 








10 


0.005 


14c 


0,5 


14f 


lOOO 


0,22 


13 




Chiorofomi 


CT663 








3 


B'.'WS 


14a 


, 


I4f 


421600 


85 


13 




Chlorophtmil, 2 


M578 








OM 


14c 


10 


14c 


19 


3j6€-03 


24 




OiroiiMUir (111) 


16065831 








1.4 


I4d 


7 


I4d 










Oiroiiuurn (VI) 


1S54(»2» 


105 






01 


14h 


0.5 


Mh 










OrfVourie 


218019 


0,5 







DM 


14c 


I.J 


14£ 








Cy3ii.{i\.' 


57125 


fl 







1 


16 


0.1 


15a 


652 


0,51 


13 




i)iS,>en/jO{a,h)aiuiir.H;tni- 


53703 


0.5 







0.66 


I4to 


OlS 


I4e 










DibroniochJoruniellbijie 


12448! 








0.00iS 


14l, 


2 


141 










Uichlorobenzcnc, 1,2 (o-IX:iJ) 


iSSOU! 






1 


OM 


14c 


5 


I4f 


305000 


50 


24 




I>iclilon>k-n7jPiic, 1,1- (m IX:B) 


541731 








OM 


14o 


0.6 


14i 










IJiclilorobcn/xne, l,.l- (p IXlj) 


ifmm 






0.5 


0.66 


14c 


0.2 


I4g 


IIOOi 


0.18 


13 




Dichlnrcitx-nzidine, 3,3'- 


91941 








IJ 


14c 


82.5 


ISil 










IJDD 


12548 








0.00737 


I4l> 


0.0125 


ISc 








DDE 


12559 








0.00268: 


14b 


0,05 


15c 










DDl 


50293 








0.008W 


!#, 


0.3 


ISc 










Dichlutiwih^ne 1,1- 


75343 










0.OOS 


14a 


1 


I4f 


125000 


SOO' 


13 




DiLlilnroclltanc, 1,2- 


mmi 










ftoas 


14a 


1 


14f 


2424 


6 


13 




iJichlortx-lliylene. 1,1- 


1J3S4 








0.OOS 


14a 


. 


I4f 


125000 


500 


13 
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TABLE 3-1 PQLi, BACKGEO'UND, SOLUBILITY, ODOIIR DATA AND OTHEE PHYSICAL CONSTANTS | 


CHEMJCALS 


CAS 
NUMeEl 


SOIL 

BACK- 

GROUND 

mgAg 


CROiUND 
WATER 
BACK- 

CROUND 
ug/L 


KDOOE 

AIR ■ 
BACK- 

ORDOND 
Ug/cu m 


son. 

MJL 

mgflsg 


REF' 


WATER 
PQL 


wm 


ODOR 

THiRBSIlOLD 
Ug/:m3 


ppm 


RPf' 




Dichloi-ov-lhylcnc, cis-1,2- 


158592 








0,005 


14a 


0.6 


141 










Dichloroeth^lcne, tr«is-I,2- 


1SS60S 








0.005 


]4a 


0,3 


14g 


67320 


17 


13 




nictiJoroplicnol, 2,4 


120832 








Oi.« 


14c 


13.3 


13d 


1400.7 


0:21 


n 




Diohlorapropane. 1.2- 


7gS75 








0.003 


14a 


1 


i4ir 


1190.5 


0.2S 


13 




!)icIilomprt>|'i-rit', 1,3- 


J42736 








QMS 


14a 


5 


144 


4610 


1 


13 




Hierdrin 


60511 








0,00134 


14b 


0,1 


15c- 










Diethylph(haJaie 


84662 








o.m 


14c: 


4 


I4e 










iJirrwihylptithaldic 


131113 








OM 


14c 


1.5 


m 








DlnKlhylpheno), 2.4- 


10S679 








OM 


J4c 


I3.S 


iJd 


1 




14 




Dinilrophenol 2,4- 


5I2S5 








3.3 


14c 


210 " 


I3d 










Dmiliolulucne, 2 4- 


121142 








0,66. 


14c 


2S„5 


ISd 










IJiniiii 


174«I6 








im-Q6 


19 


Ic-OS 


If 










I'^dosjlfaii 


11S2OT 








Ou0093i 


14lj 


ft 1 2 


ISc 










Liidnn 


72208 








0.00402 


14b 


5 


I4e 










I'lhylbcnzenc 


100414 


01 





10 


0,005 


14a 


0.3 


I4g 


2000 


2.3 


13 




Lihyieiic Jibromide 


106934 


lO' 







0.005 


14a 


0,3 


14g 


2OO0O0' 


36 


24 




lljonuithfiK* 


206440 


0.5 







OM 


14c 


11 


ISd 










nuorcnp 


86737 


0.S 







QM 


14c 


1 


14« 










i IcpUclJur 


76448 








o.omm 


14b 


■1 


14c 


300 


ft02 


13 




Hcptachlor cpojtidf 


1024573 








0.05561 


14b 


l.S 


14« 


300 


0.019 


n 


Ilexachli>PulKnM:nc 


118741 








0,66 


14c 


1 


!4e 










HexachloittboUdieK 


87683 








0.« 14c 


0.55 


14g 


12OO0 




13 
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TABLE 31 PQLs, BACKGROUND, SOLUBILITY, ODOUR DATA AND OTHER PHYSICAL CONSTANTS 




11 ClIliMlCAI^ 


CAS 
NUMBBE 


SOIL 

BACK= 

GROUND 

mgfkg 


GROUND 
WAWM 
iACK- 

OROUND 

ug/L 


WDOOR 

AIR 

BACK- 

OROUWD 

ug/cti m 


SOIL 
PQL 
mgfltg 


RRF 


WAIER 

i-gL 


REP 


ODOR 

THiRESHOLD 
ug/ra3 


ppm 


REF 




IIpjsacJ]l['ru*..)«.ltjfit:xujic„ giiniiia 


588W 








0.002fiS 


141b 


0,5 


I4e 










licifljcfiloioelli-UK- 


61721 








OM 


14b 


8 


ISd 








Ii!denQ<i,2,3 ul)pyrene 


W339S 


OJ 







QM 


1*:: 


0,5 


I4e 








Ijoad 


7439921 


69 


8.p 




8.4 


14<l 


1 


IJb 








McKury 


7439976 


1 


0.95 




0.1 


Mi 


OJ 


141 






1 


Meiliox^chlor 


72433 








0.1I7§2 


14b 


1,1 


146 










Mtihyl ethyl ketone 


7g933 


lOi 





42 


«.l 


Ma 


100 


14a 


32«» 


11 


24 


Melhyl isobulyl kdonc 


108101 






2 


0.OS 


Ma 


so 


Ma 


9700 


0..I 


2S 


Mftliyl nintury 


22967926 

















« 








Mt'thyt ten hulyl ether 


1634044 










0.05 


14f 


0.S 


14f 










Mclhylcm cliloniic 


75W2 








600 


O.M.S , 


14a 


s 


I4f 


540000' 


160 


13 




Methylnaphlhalene, 2- 


§1576 


0.5 


0' 




0:66. ■ 


14c 


10' 


14c 


fig 




28 




Naphthalene 


91203 


OlS 





5 


0.66 


t4c 


0.2 


|4g 


440 


O.0B4 


13 




Nickel 


7440020 


30 






3 


14<1 


IS 


15b 










Pcniachlbrophenol 


S7165 








3.J 


14c- 


15 


I4e 










Phcnanllucne 


isois 


0.,5 







Oi.« 


14c 


1 


I4e 


55 




24 




Phcnoi 


101952 










0'.«. 


14c 


10 


14c 


156.8 


0.04 


13 




PolychJoriimled biphenyls (PCBs) 


1336363 





■ 




Oi.043SS 


14b 


0.32S 


14h 










Pyrene 


129000 


0.5 







0.66 


14c 


0.5 


I4« 










Seieniunk 


7782492 








15 


I4d 


n 


i5b 










Silver 


7440224 




4.7 




1.4 


I4d 


7 


I5b 










Slyrcne 


I0CM2S 




5 


OvOOS 


I4« 


O'.J 


I4g 


1360 


0.3 


,13 
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TABLE 3-1 PQI^:, BACKGROUND, SOLUBILITY, ODOTO, DATA AND OTHER PHYSICAL CONSTANTS 


CHEMICALS 


CAS 

NUMB,BR 


SOIL 

BACK- 

OEOUND 

mgftg 


GROUND 
WATEt 
BACK. 

GiOUND 
ug/L 


mDOOR 

AIM 
BACK- 
GROUND 
u|/cu m 


SOI 
PQL 

rag&g: 


RHP 


WATER 
PQL 

BgL 


RHF 


ODOR 
TORBSHOLD 

mgrnS 


ppm. 


REF 


Telrachloroelhajif, 1,1,1,2- 


630206 








0.005 


)4a 


5 


14a 








TLirai.hloru«lhiuje, 1,1,2,2- 


7934S 






0.01 


o.ws 


14a 


2 


I4f 


10470 


1.5 


13 


Tetrat hloroelhy lene 


121114 








11 


0.005 


14i 


1.5 


M:f 


31730 


4.68 


13 


Thallium 


7440280 








s 


14d 


40 


15b 








Toluene 


108883 








2f 


ooos 


I4a 


Oi.S 


I4f 


30000 


8 


13 


foial Pciroif-iijii Hyilrcicarbons 


NA 























IrithlorolKnzene, 1,2,4- 


130821 






o.m 


QM 


14c 


I 


I4g 


22000 


2.96 


27 


i nt:hlor(H;lhaj>e, 1J,1- 


7 use 


iOi 





30 


0.005 


I4a 


I,S 


i4r 


65127 


120 


13 


1 ncfilnrocdvirc, 1,1,2- 


79ms 






30 


0.003 


14a 


OS 


14g 








TricHortielliylejte 


79016 


fl. 





S 


0.005 


14a 


2 


14f 


I3«000i 




28 


Inchiomplicnol, 2,4,5 


95934 








0.66 


14c 


10 


Ifc 








'rnchlomphriiol ZA,6- 


88062 








0.66 


14c 


10 


14c 


0.3 


2:.6e=03 


13 


Vinyl chloiidtt 


75014 










0.01 


14a 


1,5 


I4f 


771244. 


fOOT 


13 


Xylenes <Mixedl Isomera) 


1330)20? 








3 


0.003 


14« 


2.5 


i4r 


441 


Oil 


13 


Zitlr 


7«M66 


110 






0.4 


l.*l 


2 


iJb 
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TABLE 3-1 CONTINUED 




CHEMICALS 


VAPOUR 

PRESSURE 

TftiT @20-30C 


MKF 


O'DO'UR 
INDBX 


SOLUBILITY 
ug/L 


RIF 


mNRY'S 

LAW 
CONSTANT 

atm-mS/nwl 


REF 


LOG Kow 


REF 


Koc 


RRl' 


MOLHCiJI.AR 

WTiKilir 

g/rmiie 


R1<1- 




Aoenaphlhcnc 








3.42e+03 


29 


2.41e-04 


29 


3.98 


13 


4.6e+€3 


13 


154 


13 




Acenaphthyicne 


iMm 


13 




3.93e+03 


13 


1.45e-03 


13 


4.07 


13 


2.5e+03 


13 


154 


I'J 




Atclone 


270 


29 


2:0.77 


l,'OOef4)9 


11 


4,26e-05 


13 


-0,24 


13 


%M^m 


13 


58 


n 




Akfrin 


iM-m 


29 


SJlB-Ofi 


IJto+OI 


29 


4;96e-04. 


29 


3,01 


13 


4.9e*04 


13 


365 


]■> 




Anlhrat-t-ne 


Lle-OS 


13 




I.29s+fl3 


29 


8.«te.05 


29 


4.45 


13 


L4e+04 


13 


17S 


13 




Antimony 








- 
















122 


!3 




Arsenic 
























75 


11 




Beji7cnc 


95 


29 


'63.33 


1 /SetOft 


SLS 


5.SOe-03 


sm 


2.13 . 


13 


8.3e+01 


SES 


78 


T-l 




B£ri7Ji<a)ilnlhra[.-e!)f 


5M-m 


29 




1 WkM 


29 


l.Wte« 


13 


5.61 


13 


2JOe*05 


13 


221! 


13 




0en7O{a)p)'n:ne 


SM-m 


» 




MiOc*00 


29 


4,90s.-07 


29 


6,06 


13 


5.5e+06. 


13 


252 


13 




Bcn7,o(b)nuounuilhune 








140e+OI 


11 


l.22e-05 


13 


6.06 


13 


S.Se+flS 


13 


252 


13 




Bctiz«g,h,i)|x>rvl<.-nt 


I..Oe=IO' 


29 




2 60c 01 


29 


l,44e-OT 


13 


6.51 


13 


1.6e4« 


13 


276 


13 




Dcnw)(k)niionuithene 


».59e4l 


29 




SOOeOl 


20 


3.87e.05 


13 


6m 


13 


S.SeirfSS 


11 


2.32 


13 




DLT)'lhuiIl 
















. 




. 




9 


13 




BipJwnyl, l.J- 








/50t+01 


29 


4.08«:-M 


29 










154 


11 




nis(2-i,lil()rwihyi)clhcr 


7.Je.0l 


29 


14.49 


lJCCe+fl7 


29 


l,30e=05 


29 


1.S8 


13 


l.Jc+Ol 


13 


143 


13 




Uis(2-cMoroi'!oproj)yl)citKr 


8.Je-01 


U 


266 


l.,7(te+06 


11 


I.13e=04 


It 


2.1 


II 


6.1e*0l 


11 


171 


11 




Bi'.(2-ctliylhe!iyl)phth.»]ale 








1.3te+<J3 


29 


3.,«te.07 


29 


5.11 


13 


l.te+O'S 


13 


391 


13 


Brc>iiiodii,liloronielhfl™ 


50 


29 




4,S0e,+<Wi 


13 


2.l2«:-03 


29 


2.1 


13 


i.3€4«l 


13 


164 


13 


nromoform 


S.fi 


29 


4.31 


3.2te+06. 


29 


5.32,c-M 


29 


2.3:8 


13 


l.le+02 


13 


253 


13 


Bromoniethane 


1:420' 


29 


71.00 


l.75e+07 


29 


L97c.0:l 


13 


1.1 


113 


5.9e+00 


13 


95 


13 


f^admium 


















- 


112 


13 
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TABLE 3-1 C'OiNTINUED 
















ClffiMICALS 


VAPOUR 

PRESSURE 

Torr ©20.30C 


REF 


ODOUl 

INDEX 


SOLUBILITY 
u|/L 


R3EF 


HENRY'S 

LAW 
CONSTANT 
aim-iBl/inol 


REF 


LOGKow 


REF 


mgfL 


RBF 


MOLECULAR 

WEIGHT 
g/mole 


R1;F' 


Caibon IdraLhluride 


113 


29 


11.30 


I.OOe+05 


29 


2 93e-02 


29 


2.64 


13 


l.k+02 


13 


154 


13 


ChloiiJane 


I mm 


29 


7.l2e.0S 


5.60e+OI 


29 


4 71fe-0S 


29 


5.54 


13 


4.4e+04. 


13 


410 


13 


('hloroaniliue, p- 


1.5e-Q2 


29 




2.60e+06 


20 


J.3Ie-07 


20 


1.83 


20 


. 6,4e*01 


calc 


128 


20' 


Chlotol^en/rnp 


IIJ 


29 


53.64 


4,88e-i-0S 


29 


3.93e-G3 


29 


2.84 


13 


3.-3e+OI2 


13 


113 


13 


Chlorofonn 


160 


2y 


t.»S 


9J0e+06 


29 


3 39C-05 


29 


1.97 


13 


3.1e+01 


11 


119 


13 


Chlurophenol, 2- 








^.8Se-^07 


29 


1.03e05 


29 


2,15 


12 


l.Ie+02 


calc 


129 


20 


rhmnuum (111) 








, 
















52 


13 


Chrciniium (VI) 








- 




- 


, 










J2 


13 


t'hry<;fii(; 


i6.3e-» 


2!) 




6.'00e#ai 


29 


1.05e-06 


29 


5.61 


13 


2.0e:HrtS 


13 


22:8 


13 


Cyanjdf 


620 


2,4 


106i.f7 


l.MCte-ir09 


11 


L,«te+03 


20 


OM 


13 


'9,2e+O0 


cal!c 


27 


13 


Dii>tn7j>(a,h)ainhraci-rie 


l.te-W' 


n 




S.mB-01 


29 


7.30e=08 


29 


6.84 


13 


3.3etfl6 


13 


278 


13 




76 


13 




4.006+06 


13 


7J3e-CM 


29 


2.24 


13 


i.3e+01 


13 


208 


13 




DicJilorobcDZeue I 2- (o-DCB) 


1.5 


29 


'0.03 


l.45e+0J 


29 


1.94e-03 


29 


3.38 


12 


1.76+03 


11 


147 


11 


OiclilLiroben/enc, ! 3- (m-DCB) 








l.2:3e+05 


29 


2.63e:=0'3 


29 


3.'6 


12 


1.7e+03 


11 


147 


11 


IJichlorobeiij£iic, 1 4- (p-TCB) 


i.E 


29 


lO.'OO 


7.90e-f04. 


29 


2.728=03 


29 


3J2 


13 


iM-tm 


13 


147 


13 


DichloRibcn/idiiie, 3,3'- 


4,56-09' 


13 




3.IQe:+03 


29 


l.33«-07 


11 


3.51 


12 


lM-t03 


11 


253 


11 


DDD 


l.Qem 


29 




1,'60b.+02 


29 


7J&-06 


It 


6.2 


13 


7.8e+05 


13 


320 


13 


nun 


6.Se-06 


29 


. 


4.CIOe+0'l 


29 


6.80e-0S 


13 


7 


13 


4,4e'+06 


13 


318 


13 


DDl 


l.5e=OT 


29 




3Ji0c+OO' 


29 


3 89c 05 


29 


6.19 


13 


2.4€40S 


13 


354. 


13 


Dioiiloruoihiuie, 1.1- 


234 


29 


'0.47 


15te+« 


29 


.1.45C-0) 


29 


1,79 


13 


S.8e+01 


■13 


99 


13 


UitWorocllidiie, 1,2- 


79 


29' 


13,17 


8.,69e+fl6 


29 


l.lOc-03 


29 


1.48 


13 


l.4e+01 


13 


99 


13 


Didilomcthyicnc, 1,1- 


591 


29 


1.18 


2.10e+OS 


29 


1 49<- 02 


19 


2J3 


13 


fi.5e+OI 


13 


97 


13 
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CWEMICALS 


VAPOUR 

PRESSUHB 

TeiT ®20-3OC 


REF 


ODOUR 

INDEX 


SOLUBILrrY 
ug/L 


REF 


mNUTB 
LAW 

CONSTANT 

ai«-m3/inoi| 


REF 


LOG Kow 


RBF 


m,B/L 


REF' 


MOLECULAR 

WEIGHT 

g/mok 


REF 




L'hthlorieiliylene cis 1,2- 


202 


2i 




8J00e+OS 


19 


4.0ge=03 


29 


1,86 


13 


4.9e*0il 


13 


97 


13 




Difliloi.MlhyieiH-. Iran.* 1,2= 


'131 


29 


19.47 


6.ate+«!5 


29 


S.32«-03 


29 


2.m 


13 


4.9e+01 


13 


§7 


13 




Dichlompiiciio!, 2,4- 


6.1e-02 


13 


0',32 


4.S(te+06 


29 


2Jfe-06 


29 


2.92 


13 


i.0B4fl3 


13 


163 


13 




l>ch!ornprtijiiiiiP, 1,2 


42 


2§ 


J6S,m 


2.70e+06 


29 


2,82e-03 


29 


1.99' 


13 


4.7e+01 


13 


113 


13 


J'Jithioroprrpciie, 1 , ^ 


43 


29 


4$m 


2.7'Oe+«. 


29 


3.50e.03 


29 


1.6 


13 


2.6e*01 


13 


111 


13 




UieJJnn 


iM-m 


29 




1.8.6e+m 


29 


• S,S4e.05 


29 


4.S5 


13 


7,4«*0i3 


13 


381 


29 




Dielhylphlhalalc 








;8.'96e+05 


11 


l.l4e-» 


11 


2.47 


12 


1.4e*02 


11 


222 


11 




DinKlhylphthalale 








5.«)e+06 


2» 


l.OSe-07 


20 


LS6 


12 


L4e+02 


loalc 


194 


29 




Dinwlhylphenol 2,4 








7.l7e+« 


20 


1.70e-OS 


29 


2.3 


12 


4.0e40l 


calc 


122 


29 




Dmnroplionul 2,4- 








S.fiOe-fOe 


29 


6.45C.10 


21 


1.54 


12 


1.7e+OI 


11 


184 


11 




Omilrolriluenc, 2,4- 


Slew 


13 




2.7(teHf05 


29 


4.S0b-Mi 


13 


2 


13 


4.Se+al 


13 


182 


13 




Djoun 


7.4e40i 


29 




1.93e.«a 


29 


2,tte-03 


29 


€M 


12 


3,38406 


11 


322 


11 




I'iido-^uir&n 


I.Oe-0S 


13 




I.SOe-rtl 


13 


l.«Je-05 


13 


3.62 


13 


3,2e*0i3 


13 


407 13 




1 Jidnn 


2,(te-07 


29 




2j«te+02 


29 


4,00e-07 


29 


5.338 


13 


l,7e+03 


13 


381 


13 




Tiihylbenicnc 


10 


29' 


4.35 


IJle-i-OJ 


SBS. 


3.43e-03 


;S.ES 


3.13 


13 


5,8e+02 


SES 


106' 


13 




r:thytcne dibiuiuiJe 


12 


29 


0.4fl 


4,30e+O6 


29 


6.73e.04 


11 


1,96 


13 


4.4ei4)l 


11 


118 


11 




I^uorandiene 


5.0e-« 


13 




2.65e+<H 


29 


«.50e:-06 


29 


4.9 


13 


3.Se+« 


13 


202 


13 




Ruorene 








1.90e*(|i3 


29 


l.l7e-04 


29 


4.18 


13 


7.3e.+03 


13 


166 


13 




lk-[itj(.hlcr 


3.0e-04 


29 


OAl 


S.'fiCte+Oil 


29 


l,48e-03 


29 


3.44 


13 


2:.2e4ftl 


13 


374 


n 




Heplai-hlor epoitde 


2.6e-» 


13 


■|J1e-M 


3.50e+02 ■ 


29 


3,168-05 


29 


5.4 


13 


2.3e:+04 


13 


389 


13 




1 !e?;aclilurubfn/j;ne 


I.We-05 


13 




I.10E4fl2 


2f 


l.70e.03 


29 


6.. IS 


13 


l,2e+0i 


13 


285 


13 




Hexdchlomhuiadicne 


0.15 


29 


l.l7e-03 


2,006+03 


29 


2.S6e-02 


29 


4.71 


12 


2.9e+04 


11 


261 


11 
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TABLE 3-1 CONTINUED 


CHEMICALS 


VAPOUR 
PRESSURE 

Ton ©2O.30C 


WW 


ODOm 
INDEX 


SOLUBILITt 

ugffl. 


REP 


HENRY'S 

LAW 

OONSTANT 


iff 


LOG Row 


REP 


jn,g/L 


RH' 


MOLECULAR 
WEIGHT 

g/molc 


lEF' 




He^iaclilorocyclohenanc, gamma 


9M-m 


29 




7.00e+O3 


29 


4.f3e-07 


29 


3.61 


13 


3.7e+03 


113 


231 


13 




Hcxarhloroclliane 


0.4 


29 1 


5.0to*O4 


29 


9.8Se,03 


29 


3.93 


12 


2j0e*lM. 


111 


237 


II 




Indeno(l,23 cd)pyrene 


l.OeW 


13 




S.3(te=01 


11 


6.9fc-08 


19 


6.SS 


13 


l.6e-^06 


13 


216 


13 




I^d 
















- 




. 




207 


11 




Mercuiy 


l.2eJ03 


29 




S.eOetW 


29 




29 






. 




201 


13 




Mclhoxychlor 


1.4e-06 


13 




4jOto+01 


29 


I.e0e.05 


13 


5,08 


13 


7.9e=t« 


13 


34« 


13 




Melhyl clhyl kclunE 


100 


» 


9.09 


2..75e+«:i 


29 


2.74€=05 


11 


OM 


13 


3.Se4«) 


13 


72 


13 




MeUiyj tsobutyl "itione 


10 


2i 


imm 


1.91e-t« 


29 


1.38e-04 


20 


1.19 


20 


3.le+M 


calE 


100 


11 




Melhyl merouiy 












- 


. 






_ 




231 


29 




Meftyll ten: biiyl eAer 


245 


29 




4.8;Oe+OT 


29 


5Jle-04 


calc 


I. ,05 


21 


2,7e+fll 


calc 


t» 


29 




Methylene cMoride 


429 


29 


2.68 


l,«7i:+OT 


29 


3.19e=03 


29 


1.3 


13 


BM-HM 


22 


IS 


13 












2j60e.»O4. 


29 


2.90e-04 


20' 


3.86 


20 


7.2e+«2 


■calc 


142 


13 








NapihihaleRe 


8,2e=0i2 


29 


0,98 


3,10e+04 


S.ES 


l.lSeOJ 


8ES 


3,29 


13 


i.3e+03 


SES 


12S 


13 




Nicte! 














. 






. 




S9 


13 






l.l,e-04 


2:f 




l,.40e+04 


29 


2,.iOe-0e 


29 


SjO'I 


13 


3.2e#fl4 


13 


2« 


13 








Pl»naiill»rene 


i.6e-04 


13 


2M4B 


i.l6e4m 


29 


3J3e-OS 


29 


4.45 


13 


l,4«+04 


13 


178 


13 




Pharaol 


0.35 


29 


8.75 


i.me*m 


29 


L30e-CM 


29 


IM n 


9.1e+01 


13 


94 


13 




PolycMorinaletl biplieiiyls (PCBs) 








5.90e+O2 


13 


2,00e-03 


13 


6.5 


13 


SA-r^S 


11 


varies 






Pyrene 


2.3e='06 


13 




1.6(te+l!2 


29 


5,10e-06 


2f 


4.8S 


■ 13 


3.Se+« 


13 


2CH 


13 




Selenium 














- 


. 






- 


79 


13 




Silver 












- 




. 








108 


13 




Styrene 


5 


29 


16.e7 


3,0te+O3 


29 


2.ile.0O 


13 


2.95 


13 


S.letOO 


calc 


104 


13 
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TABLE 3-1 CONTIN'UED |j| 


CHEMICALS. 


VAPOUR 

PRESSURE 

Jm »20-30C 


REF 


ODOUR 

INDEX 


SOLUBILITy 
ugit 


» 


lUiNHVS 

LAW 
CONS FANT 


kliF 


LOG' Ko« 


REP 


Koc 

mg/L 


REF 


MOLECULAm 

WEIO'lfT 

,g/mok 


Hlil' 




10 


29 




2.9m*m 


29 


lJte.02 


29 


. 




5M4QI 


11 


I6g 


It 




TelracMowelhame, 1.1,2,2- 


4 


29 


2.67 


2.Me*06 


19 


3.S0e-04 


29 


2.39 


13 


4.6e+0l 


13 


J6I 


13 


TeltaeMoiioelhylene 


19 


29 


4.06 


2;(»e+05 


sm 


2,%'03 


SES 


3.4 


13 


4.70+S2 


SBS 


1« 


13 


IMIIura 














- 








_ 


2i04. 


13 


Toluene 


21 


29 


3.50 


3,3Se+05 


SES 


mse-m 


SBS 


2.79 


13 


2.7e4« 


SBS: 


91 


13 


Tola! PeiMteura Hydrocaitwis 


















. 










Trichlo»'b«n.zene. 1,2,4- 








LMe+M 


29 


I.42e-03 


29 


3.98 


12 


9.2*+«3 


11 


III 


11 


Trichloroeihane, 1,1,1- 


100 


2,9 


0.83 


7.30e+05 


SES 


2.3IC-02 


SES 


2.49 


13 


l.6e+02 


SBS 


133 


1 i 


TricMoroellmne, 1.1,2- 


25 


29 




4,S0eHnaS 


29 


9,10e-04 


13 


142 


13 


3.le+02 


13 


133 


13 


TricUoroeilylene 


77 


29 


0.M 


l,10e*« 


SBS 


9.12fe-03 


SES 


1.42 


13 


1.2«+02 


SBS: 


131 


13 


TricMoimplieiol, 2,4,S- 








l.l*+«. 


2i 


2.1 Be 04 


II 


3.72 


II 


:8.9e4fli| 


11 


197 


11 


TricMowphenol 2,4,6- 








8.(Q0e4«S 


m 


4J0Oe-O6. 


29 


3.69 


13 


2.'fc+fl3 


13 


»7 


13 


Vinyl chbriit 


2580 


29 


0.86 


l,lfc-h03 


29 


2.78e-02 


29 


1,36 


13 


f.Seniflj 


13 


63 


13 


Xjrltiies (Mibtedi lionKrs) 


S 


29 


mm 


l.71e+05 


SBS 


5.27ie-0i 


SES 


3.33 


13 


3.06402 


SK5 


106 


13 


aic 












- 










65 


13 
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MCP APPENDIX, A 



DERITATION OF SQIL S-1 

NOEMALIZED AVERAGE DAILY SOIL INGESTION RATE 

C^ADSIR) 

NORMALIZED AVERAGE DAILY SOIL/SKM CO'NTACT MATE 

CNABSCR) 

NORMALIZED LIFETIME. AVERAGE DAILY SOIL INGESTION RATE 
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APPENDIX A 



DERIVATION OF SOIL S-1 EXPOSURE RATES 



L 



SOIL MGESTION RATES: 



TMs sectioE describes the development of the soil ingestioii rates used to calculate the S-1 
soil standards. These values are age specific and normalized to body weight. As a result of 
the detailed analysis, each age group experiences a sMghiy different exposure, and the 
calculated annual average daily soil ingestion rates range between approximately 20 to 60 mg 
of soil per day. The step-wise process followed in the calculation of the exposure rates is 
described below. 

STEP 1: Ingestion of indoor dust is considered for young children, aged 1 to 6 years. It 

is assunaed that each exposure event consists of the ingestion of llie dust/soil 
covering the surface of one half of one finger. Table A-1 develops soil 
ingestion rates for these indoor exposures, and this infonnation is used in Step 



TABLE A-1 



AGE 
years 



MDOOR-ONLY SOIL mGESTION EXPOSURE 



SMn Sorface 
Area: 1/2 of 
One Fioger^ 

cm%veiit 



Dust 
Adhereice^ 

mg/cm^ 



Fraction of 

Dast from 

Soif 



Frequency of Hours of 

Finger MDutlii.ig Exposure per Soil Ingested - 

Events'* day INDOOR ONLY* 



events/hour 



hrs/day 



mg soil/day 




1 - 



The surface area of 1/2 of one finger is assumed to be approximately equal to 1/40 the surface area of 

both hands. The source of the Surface area infonnation is described in more detail in Table A-5. This 
value is derived from that table: (Column 2 * Column 3 /1 00/40). 

Hawley, 1985; average dust covering indoor surfaces assumed to be the average dust covering finger. 
Hawlcy, 1985 
MA DEQE, 1985 

The mass of soU, ingested as a result of inger mouthing activities. Example, age 1 < 2: 
7.3 * 0.056 * i.S * 9 * 3 = iJ mg soil/day 
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STEP 2: An mini.al, average daily soil mlske is developed for each age group, as shown 
in Table A-2. TMs value is weighted to reflect the relative time spent outdoors 
where peater exposure to soO is expected. The resulting soil ingestion rates 
are ■then used in Step 3. 





Ti 


ilLE A-2 

rec^ic so 






CAI 


.CULATION OF AGE-SI 


►TI. INGESTION 1 


ATE«? 










ANNUAL 




SOIL IMGESnON RATES 


FREQUENCY OF EXPOSUra 


AVERAGE 




* On days Exposed * 






365 days 




Indoor I Indoor & 


Indoors l 


Indoors + Oitdoors'* 


DAE-Y SOIL 




Exposure I Ouldoor 


Onl/ 1 


May -> Sept 


INGESTION 


AGE 


Oniy^ 1 Exposure^ 

1 

i 


Oct. ^> April \ 
of 2 12 days I 


of 153 'days 


,RA1E^^ 


years 


mg soil/d i mg soil/d 


i 

days [ 


days ^ 


mg soil/d 


<1 











': 


1<2 


SJ 100 


212 


44 + 109 = 153 


47.0 : 


2<3 


21.7 100 


212 


44 + 109 ^ 153 


■ 54,5 


3<4 


27.9 100 


212 


44 + 109 = 153 


58.1 


4<5 


28.5 100 


212 


44 + 109 = 153 


5g.5 


5 < 6 


31.3 100 


212 


44+ 109= 153 


60.1 :V 


6<7 


50 





44+ 109^ 153 


21.0 .■'': 


7<8 


50 





44 + 109^ 153 


21.0 H 


8<9 


50 





44 + 109 ^ 153 


21^ 1 


9< 10 


50 





44 + 109 = 153 


21.0 A 


10 < 11 


50 





"44 + 109 = 153 


2L0 'i 


11 < 12 


50 





44 + 109 = 153 


21^ ^ 


12 < 13 


50 





44 + 109 = 153 


2L0 


13<14 


50 





44 + 109 = 153 


2L0 / 


14 < 15 


50 





44 + 109 = 153 


2L0 


1,5 < 16 


50 





44 + 109= 153 


2L0 


16 < 17 


50 





44 + 109 = 153 


2L0 .: 


17<18 


50 





44 + 109 = 153 


21.0 .:i 
2L0 'V 


18 < 25 


50 





44 + 109 = 153 


25 < 30 


50 





44 + 109 = 153 


21,0 
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Indoor ONLY Exposures taken from Table A-1. 

Soil Ingestion Rite on days when BOTH Indoor & Outdoor exposures may occur taken from 

LaGoy (1987) 

212 days is approximitely 7 days/week from October through April. No outdoor exposure is 

assumed to occur during this period. 

153 days approximates indoor exposures 2 days/week and outdoor exposures 5 days/week 

during ttiis period. 

The average daily soil ingestion rate for this age group, adjusted for the frequency of exposure. 

Ixample, age 1 < 2 yeiffs: 

KiJ mg/d * 212 d) + (IM mg/d * 1S3 d)l/M5 d ^ 47J mgs©il/dky 
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STEP 3: The soil ingestioii rates from Step 2 me noraialized to the body weight of each 

age group mid ■ weighted for the number of years in 'that age p-oup '(This is 
important for ages 18^5 and 25<30). This calculation is presented in 
Table A-3. 



TABLE A-3 



CALCULATION OF Tmffi-WEIG'HTED AVERAGE DAILY SO'IL 

INGESTION EXPOSURES 
NORMALIZED TO BODYWEIGHT 



AGE 



years 



MEDIAN 
BODY 

wiiGirr* 

kg 



<1 


8.5 


1<2 


10.5 


2 < 3 


12.6 


3<4 


14.6 


4'<5 


16.4 


5<6 


18.8 


6<7 


21J0 


7<8 


23.5 


8<9 


27.3 


9 < 10 


29.6 


10 < 11 


34.3 


11 < 12 


40.0 


12 < 13 


45.2 


13 < 14 


48.6 


14<15 


52J 


15 < 16 


53.9 


16 < 17 


55.3 


17 < 18 


58.3 


IS < 25 


57.1 


25 < 30 


59J 



son. 

INGESnON 
RATE' 

mg soil/day 




47.0 
54.5 
58.1 
58-5 
60.1 
21.0 
21.0 
21.0 
21.0 
21.0 
21.0 
21.0 
21-0 
21.0 
21.0 
21.0 
21.0 
21.0 
21.0 



WEIGHTING 

mCTO'R" 

years 



DAE.Y SOIL INGESTION 

RATE FOR THE TIME 

PERIOD* 

(mg * yrsVfkg * d) 





4.5 

4.3 

4 

3.6 
3,2 
1 
0.89 
0.77 
Q.71 
0.61 
0.53 
0.46 
0.43 
0.40 
0.39 
0.38 
0.36 
2.6 
3.5 



1 - 50* percentile body weights ■taken from IJ.S. EPA, 19e9b, pp. 5-43 & 5-45. 

2 - Soil Iiigestioo Rate cdcdated in Table A-2. 

3 - Weighting Factor is equal to the number of years represented by etch age |roup, 

4 - The Soil Ingestioii Rate Noimaiied to Body Weight for the specified time period. 

Example Cdculitioi, age 1 < 2: 
[(47J mg soil/i) * 1 yr]/M J kg « 4J (mg * yr)/(kg *d) 
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STEP 4: Finally, these age-specific values are combliied to yield the time-weighted, 

normalized values used to calculate the risk-based concenttatioii for Category 
S-1 soil. These values are developed in Table A-4, and the results summarized 
in Table 5-1. 



TABLE A-4 





CALCULATION OF 'THE 


1; 


NORMALIZED DAILY SOIL MTAKE MATES 


1 


USED FOR S-1 STANDARD' SETTING 


NONCArSiJKK JK*-*BU1-S CARCINOGENIC EFFECTS 




DAH-Y SOE- 






INGES'TIDN RAIE FOR, 


DAtt-Y SO'IL INGESTION 


AGE 


•nffiTttffiPEMOD 


AGE RATE FOR Tiffi TIME 
PERIOD 


years 


(mg * yrs)/(kg * d) 


years (mg * yrs)/(kg * d) 


1<2 


4.5 


< 1 , 


2<3 


4.3 


' 1 < 2 4.5 " i 


3<4 ■ 


4 


2<3 4.3 ; 


4 < 5 


3.6 


3<4 4 


5<6 


3.2 


4<5 3.6 


6<7 


1 


; 5 < 6 3..2 


7<8 


0.89 


! 6<7 1 

7 < 8 0.89 : 






# Years = 7 


SUM: 21.5 


8 < 9 0.77 
9 < 10 0.71 






1 10 < 1 1 0.61 






11<12 0.53 


,■ 




12 < 13 0.46 


" 




13 < 14 0'.43 

; 14<15 0.40 . i 










1 15 < 16 0.39 - ,; 






16 < 17 0.38 






17 < 18 0.36 






'i m < 25 2.6 




) 


25 < 30 1.8 






Ex,posure Period = 30 yr SUM* 31 




t 


AVE.RAGING PERIOD 
75 Years 


No'rmallzed Average Daily Soi ' 


No'rmalk'ed. Lifetime Average Paly 




Ibitake Rate: 


Soil Intake Rate? 


; 21.5/7 


= 3,1 mg soil/(kg*day) .: 


31/75 = 0.41 mg soil/(kg * day) 
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For the non-cancei nsk-bdseJ concentratjon. the averaging period is equal to the exposure period. For coQccr risk, 
the averagiftg period is a lifeiiroe (75 yrtar->), ind^^pendt-nl oi Lhc length of the exposure period (MA DEQE. 



2, DEEMAL CONTACT MATES 

This section describe.s the development of the rates of coatact between the soil md the 
receptor's skin,. Absorption through 'the skin is potentially .an, i,mport,ant route of exposure 
wMch depends, in part, on the exposed skin surface .area. Since sErface area vari,es by age, 
the soil/dermal contact rate would be. expected to vary by age as well. The values are age- 
specific and are nomiaHzed to body weight. The exposure model used to quantify the deiinal 
contact exposure pathway assumes that some contact will occur in the home during winter 
months, but that the majority of the exposure will be received from indoor and outdoor 
exposures during the wanner time of ^6 year. ,A,s a result of the detailed malysis,,, each age 
poEp experiences a slightly different exposure, and the calculated annual average daily 
contact rates range between approximately 10 to 1200' ,mg of soi ;per day,. The step-wise 
process followed in 'the calculation of the exposure rates is summarized below .and detai,led in 
Tables A-5 'through A-9. 

STEP 1„: For exposures whi,ch occur in,doO'rs, the amo'iint of soil, which conies in'tO' 

contact with the re.ceptor's skin is calculated in Table A-5. TMs contact rate, is 
for tho,se days when exposure is tiiought to occur. The indoor exposure is 
quantified for ages - 6. During the colder months only the hands are 
.assumed to be. regularly exposed to household d'us.t,, .and infants .are assumed 
'not to be exposed. During the w.aimer months children are assumed to have a 
greater surface mm exposed,. The amo'unt of soil, in contact with, the sMn, is 
dependent upon the surface area of the exposed body parts, the adherence of 
the dust to the skin, and the fraction of the household dust derived from soil 
sO'Urces. 
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TABLE A-5 

INDOOES. O'NLY - DEEMAL CONTACT 



OCTOBEE - APML 





Exposed 


Total Body 


Adherence 


Fraction 


Soil In Contact 


mB 


Body Parts and 


Surface 


F'actor^' 


of Dust 


Wiih Skin On 




% of Total, B'Ody 


Area^ 




Diri,vcd 


Days Exposed 


years 


Surface Arei^ 






From 


INDOORS ONLY* 






cm^ 


m,g/cm^ 


Soil* 


m.2 soil/day 


< 1 


none, - 


4450* 


0.056 


0.8 




1<2 


hands, 5.68% 


5130* 


0.056 


0.8 


13,1 


2<3 


hands, 5.3% 


5790 


0.:056 


0.8 


13.7 


i<4 


hands, 6,1% 


■ 6490 


0.056 


0.8 


17,7 


4<5 


hands, 5.7% 


7060 


0.056 


0,8 


18.0 


5<6 


han.ds,, 5.7% 


7790 


0.056 


0.8 


19.9 


>6 


none, - 




0.056 


0.8 


~ 


MAY. 


SEPimMBEM 












Exposed 


Total Body 


,Adherenoe 


Fraction 


Soil In Contact 




Body Parts aid 


Surface 


Factof^' 


. of Dust 


With Skin On 


AGE 


% of To'tal, Body 


Area,^' 




Derived 


Days Exposed 




SErface Area 






From 


INT)OORS ONLY* 


years 




cm- 


mg/cm^ 


Soil' 


mg soil/day 


<:1 


Hands, ..Aims, :Legs, Feet,, 
46% 


4450 


0.056 


0.8 


9L7 


1 <2 


Hands, Arms, Legs, Feet, 


5130 


0,.,056 


0.8 - 


1103 


2 < 3 


48% 


5790 


0.056 


OJ 


121.9 


3<4 


Hands, Anns, Legs,, Fict,. 
47% 


6490 


0.056 


o.i 


157.0 


4<5 


Hands, Arm,s, Legs, Feet, 


7060 


0.056 


m 


174,0 


5<6 


54% 


7790 


0.056 


0.8 


181.5 


>6 


Hands, ,Arm,s, Legs, Feet, 
55% 


" - 


0.056 


0.8 


- 




Ha,nds, Arms, Legs, Feet, 
52%' 

none, - 


* 
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- Percentage of total body surface area by body part taken from U.S. EPA, 1989b, (mean values, p.4-12). 

- 50* Percentile values for Total Body Surface Areas taken from U.S. EPA, 1989b (p. 4-31), except as noted 
below (6). 

- Hawley, 1985 

- Hawley, 1985 

- TTie soil in contact with the sMn (on days exposed) during this time period for the age poup specified. 
Example calculation, age <1: 0.46 * 4450 • 0J56 * €.8 - 91.7 mg soM 

- The total body surface area for ages <1 and 1<2 have been estimated using the equation SA = K*BW" 
(U.S. EPA, 1989b, p. 4-20), where SA = Surface Area, K is a constant (estimated from data available for ages 
2<3) and BW is the receptor's body weight (Table 8-8). 

- Data are unavailable for this age group. The Percentage of total body surface area used here is assumed to be 
equal to tiiat for the 6 > 7 year old. 
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STEP 2: For the days when the receptor is expo'sed both indoors .and outdoors, the 

amoimt soil in contact is calculated in Table A-6. TMs contact rate is for those 
days when exposure is thought to occur. Exposure to adults is quantified here 
as it is assumed that all ages have the opportunity for contact with the soil 
through play or gardening. 



TABLE A-6 





INDOORS & OUTDOOES - 


DERMAL' CONTACT 




MAY - SEP^BffilR 




















So,il In Coiita,ct 










Fraction With SMi On Days 






Total B^'Ody 


Adherence 


,Ad,hered 


Exposed Both 


AGE 


Exposed Body Parts and % of Toti 


Surface 


Fa,ctoP 


Materid 


Indoors & 




Body Surface Area^ 


Arei^ 




De,rived from 


Outdoors^ 


years 




cm^ 


mg/cm'^ 


Soif 


mg soil/day 


< 1 


none, - 


44,50''' 


Oil 


0.8 





1<2 


Hands, Arms, Legs, Feet, •48% 


51,30* 


0.51 


0.8 


1005 


2<3 


Hands, Arms, Legs, Feet, 47% 


5790 


0,51 


0.8 


mo 


3<4 


Haids, Arms, Legs, Feet, 54% 


6490 


0.51 


0.& 


1430 


4<5 


Han,dii, .Anas, Legs, Feel, 55% 


7060 


0.51 


0.8 


1584 


5<6 


Haids, Arms, Legs, Feet, 52%* 


7790 


0.51 


0.8 


1653 


6<7 


Hands, Anns:, Legs,, Feet, 52% 


8430 


0.51 


0.8 


1789 


7<8 


Hands, Anns, Legs, Feet, 54%'^ 


9170 


0.51 


0.8 


2020 


8<9 


Hand^, .Arms, Legs, Feet, 54%' 


10000 


0.51 


0,8 


2203 


9 < 10 


Hands. Anns, Lep, Feet, 54% 


10600 


0.51 


0.S 


2335' 


10<11 


Hands, .Arms, Lefs, Feet,, 57%' 


11700 


0.51 


0.8 


2721 


11 <12 


Hands, Aims, Legs, Feel,, 57%' 


13000 


0.51 


0.8 


3023 ■ 


12 < 13 


Hffli*, Arms, Legs, Fee,t, 57%' 


14000 


0.51 


0.8 


3256 ^ ^ 


13 < 14 


Hinds, Arms, Legs, Feet, 57?© 


14800 


0.51 


0.8 


3442 


14 < 15 


Haii'ds, Anns, :Le.gs, Feet, 59%' 


1,5500' 


0.51 


0.8 


3731 


15 < 16 


Hands, Arms, Legs. Feet, 59%* 


15700' 


0.51 


0,8 


3779 


16 < 17 


Handte. ,Ani^ Le^p, Wem, 59% 


16000 


0.51 


0.8 


3852 


17 < 18 


Han,ds. ,Aiins, Legs,, Feet, 61% 


16300 


0.51 


0.8 


4057 


18 < 30 


Hands, Foreamis. 'Lower legs,,. Feet, 30% 


16900 


0.51 


0.8 


2069 
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- Mean values for Percentage of total body surface area by body put taken from U.S. EPA, 19g9b (pp. 4-11 & 
4-12), except as aoted below (7). 

- 50* Percentile Total Body Surface Areas taken from U.S. EPA, 1989b (pp. 4-29 & 4-31), except as noted 
below (6). 

- Hawley, 1985 •' ' 
•= Hawley, 1985 \ 

- The soil in contact with the skin (on &ys exposed) during flris time period for the age gropp specified 
Exanaple calculation, age 1 < 2: i.48 * SIM * OJl * 0.S = IWS mg ioil/iay 

- He total body surface area for ages <1 and 1<2 have been estimited using Ihe equation SA = K*BW^ 
(U.S. EPA, 1989b, p. 4-20), where SA = Surface Area, K is a constant (estimated from data available for 

.ages 2<3) and BW is the reoeptor's body weight (Table A-7). 

- Data are unavailable for this age group. The Percentage of total body surface area used here is taken from 
the next oldest age group for wMch data is available (i.e„ the % for the 6<7 yr old is ised for the 5<6 age 

fTOUp). 
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STEP- 3: The indoor .and outdoor soU coetact rates (the resilts of Tables A-5 and A-6,, 

respectively) are then combined with exposure freqiency ^sumptions to yield 
an average daily soi contact rate for the year. These rates are presented in 
Table A-7, and range between 10 to 1200 mg soil per day, depending upon the 
age of the receptor. 



TABLE A-7 



CALCULATION' OF AGE-SPECmEC SO'IL DEMMAL CONTACT RATES^ 



AGE 
years. 



SOU. DERMAL. COiNTACT RATES 
** On days exposed ** 



FREQUENCY OF EXPOSURE 



Indoor Only 
Oct -> April' 

mg soil/d 



Indoor Only 

May -> Sept.^ 

mg soiil/d 



Indoor & 
OMtdoor 



Indoor Only 

Oct 

-> April' 



May -> SepL^i of 212 days 



mg soil/d 



'days 



Indoor Only 

May -> Sept' 

of' 153 d^ys 

days 



Indoor & 

Outdoor 

May -> 

Sept.* 

of 153 days 

days 



ANNUAL 

AVERAGE 

365 d 

DAE.Y 
SOIL 

DERMAL 

CONTACT 

RATC' 

mg soil/d 




1 - 
2- 
3- 

4- 
5 - 
6- 
7- 



Indoor Only Contact Rates for Oct. through April liiken from Table A-5. 

Indoor Only Contact Rates for May through Sept. taken from Table A-5. 

Contact Rates on days when both indoor and outdoor exposure is thought to occur taken from Table A-6. 

212 days is approximately 7 days/week from October through April. 

44 days is approximately 2 days/week from May Through September. 

109 days is approximately 5 days/week from May through September. 

The average daily exposure to soil in dermal contact with the skin for this age group, adjusted for the frequency 

of exposure. 

Example calculation, age 2<3 years: 

((13.7 * 212) + (121.9 * 44) + (1110' * lW))/365 = 354 mg -soiVday 
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STEP 4: 



The Mmual average contact rates derived in Table A-7 are then normalized to 
'the body weight of each age group and weighted by the number of years in 
■th,at age .group. This calculation is presented in Table A-8.. 



TABLE A.8 



CALCULATION OF TIME-WEIGHTED AVE,RA,GE DAILY SOIL 
DERMAL CO^NTACT EXPOSURES 
NORMALIZED TO BODYWEIGHT 



AGE 
years 



< 1 

1<2 
2<3 
3<4 
4<5 
5<6 
6<7 
7<8 
8<9 

9 < 10 

10 < 11 

11 < 12 

12 < 13 



13 
14 
15 
16 

17 



< 

< 
< 
< 
< 

18 < 25 
25 < 30 



14 
15 
16 
17 

18 



MEDIAN 
BODY 

ldIogr,ain.s 



8.5 
10.5 
12.6 
14.6 
16.4 
18.8 
21.0 
23.5 
27.3 
29.6 
34.3 
40.0 
45.2 
48.6 
52.S 
53.9 
55.3 
5S3 
57.1 
59.9 



SODL DERMAL 

CONTACT 

,RA1E* 

mg soil/day 



WEIGHTING 
FACTOR^ 

years 



DAILY SO'DL DERMAL 

CONTACT RATE FOR 

THE TIME PERIOD* 

(mg =^ >TS)/(^kg * d) 



11.1 

321 

354 

456 

504 

327 

534 

603 

658 

697 

813 

903 

972 

1028 

1114 

1129 

1212 
618 

618 



1 
1 

1 
1. 



L3 
30.6 
28.1 
3L2 
30.7 
28,0 
25.4 
25J 
24.1 
23.5 
23.7 
22.6 
21-5 
21.2 
21-1 
20.9 
20-S 
20.8 
75.8 
51.6 



50* percentile body weights taken from U.S. EPA, 1989b, pp. 5-43 & 5-45. 

Soil Dennal Contact calculated io Table A-7. 

Weighting Factor i.s equal to the nomber of years represemted by each age group. 

The Soil Dermal Contact Rate Normalized to Body Weifht for the specified time period 

Example CaJculation. age 1< 2: 

[(321 mg soil/i) • 1 yrFlOJ kg = 30.6 (mg * yr)/(kg * i) 



Version 1.0 



Appendix B.5 (198) 



STEP 5: 



Finally, thme age-specific values are combiiied to yield the time-weighted, 
normalized expositte rates used to calculate the risk-based concentrMions. 
These values are developed in Table A-9 and the resnlts summarized in Table 
54. 



TABLE A-9 



CALCULATION OF THE 

NORMALIZED DAILY SOIL DERMAL CONTACT EATK 

USED FOR S - 1 STANDARD SE'TTING 



NONCAN'CER EISK 



CANCEE WSK 



AGE 



years 



DABLY SOE. DERMAL 

CONTACT RATB FOR 
THE TIME PERIOD 

(mg * yrs)/(kg * d) 



1<2 
2<3 
3<4 
4<5 
5<6 
6<7 
?<8 

# Years = 7 



30.6 
28.1 

31.2 - 
30.7 
28.0 
25.4 

25.7 

SUM: 199.7'' 



Noiroaliied Averaie Daiiy Soil 
Dermal Cctntact Rate: 

199.7/7 = 28.5 mg Mjil/(kg*day) 






'$sm& 



DAILY SpE. DERMAL 

CONTACT RATE FOR 
raOE TIME PERIOD 

(mg * yrs)/(kg * d) 



< 1 

1<2 
2<3 
3<4 
4<5 
5<6 
6<7 
7<8 
8<9' 
9 < 10 
10<11 

11 < 12 

12 < 13 

13 < 14 

14 < 15 

15 < 16 

16 < 17 

17 < 18 

18 < 25 
25 < 30 

Expoiure Period = 30 yr 

AVERAGING PERIOD 

75 Years. 



1.3 
30.6 
28.1 
31.2 
30.7 
28.0 
25.4 
25.7 
24.1 
23.5 
23.7 
22.6 
21.5 
21.2 
21.1 
20.9 
20.8 
20.8 
75.8 
51.6 

SUM: 548.6 



Normaliied Lifetime Average D-aily 
Soil Peimal Contact Mate: 

S48.6/7i = 7.3 mg soil/(ki * day) 
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For the evaiiiatioB ol non-cancer risk-base concentraijons, the averaging period is equal to the exposure period. 
For cancer risk-based rt^n(.'emraiions. the iveiagmg period is a lifetime <75 years), independent of the length of 
the exposure period (MA DEQF^ 1989a). 



I 
I 



I 



I 



I 
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MCP APPENDIX B 



DEMVAHON OF SOIL S-2 

NORMALIZED A'VERAGE DAILY SOIL INGESTION :RATE 

(NADSIM) 

NO'RMALIZED A¥ERAGE DAILY SOIL/SKIN CONTACT RATE 

(NADSCR) 

NORMALIZED LIFETI^flE AVERAGE DAILY SOtt INGESTION RATE 

(NL^ADSIR) 

NO,RMALIEED LIFETBIE. AVERAGE DAILY SOIL/SKIN CONTACT RATE 

(NLADSCR) 
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„ APPENDIX B 

DEETVA'TION OF SOIL S-2 
EXPOSIME RATES 

1. SO'tt, MGESTION RA'TES: 

This section describes the development of the soil ingestion rates used to calculate the S-2 
soil standards. These values are age specific and nonnalized to body weight. The step=wise 
process foilowed in the calculation of the exposure rates is summarized below. 

STEP 1: An annual average daily soil intake was developed for each age group, as 

shown in Table B-1. This value is weighted to reflect the relative time spent 
outdoors where greater exposure to soil would be expected. The resulting soil 
ingestion rates are then used in Step 2. 



TABLE B-1 



SOIL S-2 
CALCLOLATION OF AGE-SPECIFIC SOIL INGESTION 'RATES 



AGE 



years 



RATE OF 
EXPOSURE 

Outdoor 

Exposure 

Rate' 

mg soil/d 



FREQUENCY OF EXPOSURE 



18'<25 
25 < 35 
35 < 45 



50 
SO 
50 



Winter ^ 

Nov. -> March 

of 151 ■days 

days 



Outdoors' 

April -> Oct. 
of 214 'days 

'days 



129 
129 
129 



ANNU'AL. 

AVERAGE 

365 days 

DAE.Y SOE. 

INGES.'nON RAIE* 

rag rioil/J 



17.7 
17.7 
17.7 



- Soil lEgestion Rate on days when outdoor exposiffes may occur taken from LaGoy (1987) 

- No outdoor exposure to soil is assumed to occur during this period, 

- 129 days approximates outdoor exposures 5 days/week, less approiimately 24 days when 

exposure doesn't occur due to weather, vacations, etc... 

- Hie average daily soil ingestion rate for tM,s age group, adjusted for ■tfae frequency of exposure. 
Example, age 18 < 25 years: 

im mg/d * 129 i)/36i i^ys = 17.7 mg: soii/iay 
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STEP 2: The soil ingestion rates from Step 1 are normalized to the body weight of each 

^e group and weighted for the number of yean in that age group. This 
calculation is presented in Table B-2. 



TABLE B-2 



CALCULATION OF TTME- WEIGHTED AVERAGE DAILY SO'EL 

IBIGESTION EXPOS'UKES 

NO'MMALIZED TO' B0DYWEIG:HT 



AGE 
years 



^ffiDIAN 
BODY 

WEIGW 

kilO'grams 



SOIL 

INGESTION 

mg soil/aay 



WEIGffllNG 
FACTOR^ 

years 



DAILY SOEL INGESTION 

:RA'm FOR THE Twrn 

PERIOD^ 

(mg * yrs)/(kg * d) 



18 < 25 

25 < 35 
35 < 45 



57,1 
59J 

62.4 



17.7 
17.7 
17.7 



7 
W 

m 



2.17 
2.95 
2.84 



50'* percentile body weights taken from U.S. EPA, 1989b, pp. 5^3 & 5-45. 
Soil Ingestion Rate calculated in Table B-1. 

Weighting Factor is equal to the number of years represented by each age group. 
The SoH Ingestion Rite Noimalized to B^ody Weight for the specified 'tinie period. Eximple 
Calculation, age IS < 25: 
[(17.7 mg soil/d) * 7 yr]/S7.1 kg = 2,17 (m^ * yr)/(k:g • d) 
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STEP 3: 



Finally, these age-specific values are combined to yield the time-weighted, 
Eonnalized values used to calculate the risk-based concentration for Category 
S-2 soil. These values aie developed in Table B-3, and the results summarized 
in Table 5-3. 



TABLE B-3 



CAICULATION OF TfflE 
NORMALIZED DAILY SOIL INTAKE MATES 

USED TO CALCULATE S-2 SOIL STANDARDS 


• 

NONCANCER EFFECTS CAMCINOGENIC EFmCTS 


DAn.Y SODL INGESTION 
■RATE FOR Tlffi 'llME 
AGE PERIOD 

years (mg * yrs)/(kg * d) 


DAILY SOtt. INGESTION 
AGE .RATE FOR 'THE TIME 

PERIOD 
years (mg * yrs)/(kg * d) 


18<25 2.17 
25 < 35 2.95 
35 < 45 2.84 


18<25 2.17 
25 < 35 2.95 
35 < 45 2.84 1 


# Years ^27 SUM: 7.96 


Exposure Period = 27 yr SUM: 7.96 


Normalized Average Dally 
Soil Intake Rate: 


AVERAGING PERIOD 
75 Years 


7.96/27 = 0.29 mg soil/(kg*day) 


Normalized Lifetime Average 
Dally Soi Intake Rate: 

7MnS = 0.11 mg mW(kg * day) 


rFitr Ifec calcaiadon of aoa-caacer i^lc-based ] 
coBcasiitnflionsC the averaging period is equal to the' '';| 
esposure penod. For cancer risfcrbased conceatratioasE,:; 

[ flie averagiBg penod is a HfeHm^lp^f ^years), -"'4 
independent of the length of tiie exposure period <MAi- 
DEQE, l$89a). 



Versioi 1.0 



Appendix B.5 (204) 



2. DERMAL CONTACT RATES 

This section will describe the development of the rates of contact between the soil and the 

receptor's skin. Absolution through the sMn is potentially an important route of exposure 
which depends, in part, on 'the exposed sMn surface area. Since surface area varies by age,, 
the soil/dermal contact rate would he expected to vary by age as well. The values are age- 
s.pecific and are nonnalized to body weight. As a result of the detailed ;malysis, each ,^e 
,poup experiences a slightly different exposure. The step-wise process foUowed in the 
calculation of the exposme rates is summarized below and detmled m Tables B-4 through B- 
7. 



STEP 1: 



For outdoor exposures, the amount of soil wMch comes into contact with the 
receptor's skin is calculated in Table B-4. TMs contact rate is for those days 
when exposure is thought to occur. The amount of soil in contact with the sMn 
is dependent upon the surface area of Ae exposed body parts and the adherence 
of the soil to the skin. 



TABLE B-4 



O'UTBOOES. - DERMAL CO'NTACT 



APEIL ■ OCTOBER 



AGE 
yciirs 



Esposed Body Parts and % of Total 
Body Surface Area' 



Total Body 
Surface Area* 



Adlierence 
Factoi^ 



Soil In CoElact 

With SMn On 

Days Exposed 

Outdoors* 

mg soil/day 



18 < 25 Haii'ds, Forearms, Lower legs, Feel, 

25 < 35 30% 

35 < 45 Hands,, Foreannis, Lower legs. Feet, 

30% 
.ifands, Forearms, Lower legs, Feet,, 

30'% " 



16900 
16900 
16900 



0.51 
0.51 
0.51 



2586 
2586 
25S6 
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1 - Mean values for Percentage of total body surface area by body pirt taken from U.S. EPA, 1989b (pp. 4-11). 

2 - 50* Percentile Total Body Surface Areas taken from U.S. EPA, 1989b (pp. 4-29). 

3 - Hawley, 1985 

4 - Tie soil in contact with the skin (on days exposed) during Ms time period for the age group specified. 

Example calculation, 
age 25 < 33: 

0.30 * imm * 0,51 = 2586 mi ioil/day 



STEP 2: The outdoor soil contact rates (Table B-4) are tiien combined with exposure 

frequency assumptions to yieM an average daily soil contact rate for the year. 
These rates are presented in Table B-5. 



TABLE B-S 



: 



CALCULATION OF AGE-SPECIFIC SO'IL DE^RMAL CONTACT 
KATES 



AGE 
years 



SOIL DERMAL CONTACT 

RAIBS 

** Oi 'days exposed ** 



Winter 'Outdoor 

Nov -> M,arch* April -> Oct.^ 



mg soil/day nig soil/day 



FREQUENCY OF 
EXPOSURE 



Winter Outdoor 

Nov -> April -> 

March' Oct* 

of 151 days of 2 14 days 



days 



days 



18 < 25 
25 < 35 

35 < 45 



2586 
2586 
2586 



129 
129 
129 



ANNU,AL 
AYEIAGE 

365 days 

DAnLY 

SOIL 

DERMAL 

CONTACT 

RATC' 

mg soil/d 



914 
914 
914 



1 - No exposure to soil is thought to ■occur during this time. 

2 - Contact Rates on days when outdoor exposure is thought to occur taken from Table B-4. 

3 - 129 days approximates outdoor exposures 5 days/week, less approximately 24 days when 

exposure doesn't occur due to weather, vacations, etc... 

4 - The average daily exposure to soil in dermal contact with the skin for this age group, adjusted 

for the frequeicy of ex,posure. Example calculatioE, age 25 < 35 years: 
(2586 * 129)/365 ^ 914 mg soil/day 
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STEP 3: The .annual average contact rates derived m Table B-5 .are theii noimali„zecl to 

the body weight of each age group and weighted by the number of years in 
that age group. This calculatioii is presented in Table B-6. 



TABLE B-6 



CALCULATION OF 'TIME- WEIGHTED AVE^EAGE DAILY SOIL 
DERMAL CONTACT EXPOSU^S 
NO'RMALIZED TO BODYWEIGHT 



AGE 



yem-s 



MEDIAN 
BODY 

WEIGHT'* 

ldlo,grams 



SOIL DERMAL 
CONTACT WEIGimNG 

RA,TE' FACTOR^ 



mg soil/day 



years 



DAn.Y SOE. DERMAL 

CO'NTACT RATC FOR 

THE TIME PERIOD'' 

fmg -^ >Ts)/(kg * d) 



18 < 25 
■25 < 35 
35 < 45 



57.1 
6X4 



914 
914 
914 



f 

m 
w 



112.0 
152-6 
146J 



-. 50'* percentile 'body weights taken from U.S.. EPA,, 1989b, pp. 5-43. 

- Soil Dermal Contact calculated in Table B-5. 

- Wei,gfatin,g Factor is equal, to the mmter of years represented by each age group. 

- The So:il Dermal Contact :Rate Normali.zed. to B-ody Weight for the specified time period.. 
Example Calculation, age 35 < 45: 

[(914 mg soil/d) * 10 yr]/62.4 kg * I46J (mg * yr)/(feg * d) 
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STEP 4: 



Finally, these age-spedfic values are combined to yield the time-weighted, 
normdized exposure rales used to calculale the risk-hased concentrations. 
These values are developed in Table B-7 and the results simmarized in Table 
5-1. 



TABLE B-7 



CALCULATION OF Tlffi 
NORMALIZED DAILY SOIL DERMAL CONTACT RATES 

USED TO CALCULATE S-2 STAND'AMDS 



NONCANCEM EI¥ECTS 



CAECmO'GEMC EHFICTS 



AGE 



years 



DAILY SOE. DERMAL 

CONTACT RATE FOR 

THE TIME PERIOD 

(mg * yrs)/(kg * d) 



18 < 25 
25 < 35 

35<45 

# Years = 27 



112.0 

152.6 . 
146.5 

SUM: 411.1 



Normalized Average Daily 
Soil Dermal Contact Rate: 

411.1/27 ^ 15.2 mg soiI/(kg*day) 



For the non<;anc€r risk concenlration, the averaging 
period is equal to the exposure period. For cancer 
risk, the averaging period is a lifetime (75 years), 
independent of the length of the exposure period 
(MA DEQE, 1989a). 



AGE 

years 



18 < 25 

25 < 35 

35 < 45 

Exposure Period - 27 yr 

AVERAG'ING PERIOD 
75 Years 



DAILY SO'tt. DERMAL 

CONTACT RATC FOR 

THE TIME PEWOD 

(mg*yrs)/(kg*d) 

112.0 
152.6 
146.5 

SUM: 411.1 



No^rinaliied Ltfetime Average 

Daily Soil Dermal 

Contact Rate: 

411.1/7f s 5,48 mg ioil/(kg * day) 
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MCP APPENDIX C 



DERIVATION OF SOIL S-3 

NORMALIZED AVERAGE DAILY SOIL INGESTION EA,TE 

(NADSIR) 

NORMALIZED A'VERAGE DAILY SO'EL/SKIN CONTACT RATE 

PADSCR) 

NORMALIZED LIFETBIE AVERAGE DAILY SOIL INGESTION RATE 

(NLADSm) 

NORMALIZED LCFETmiE AVERAGE DAILY SOIL/SION CONTACT RATE 

(NLADSCR) 
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APPENDIX C 



DEEI¥ATION OF SOIL S-3 
EXPOSURE MATES 



L SOE. mOESTION RATES: 

TMs sectioii describes the developmeiit of the soil ingestioii rates used to calculate the S-3 
soil standards. These values are age specific and normalized to body weight. The step-wise 
process followed in the calculation of tie exposure rates is simmarized below. 

STEP 1: An annual average daily soil intake was developed for each age group, as 

shown in Table C-1. TMs value is weighted to reflect the relative time spent 
outdoors where greater exposure to soil would be expected. The resalting soil 
ingestion rates are then used in Step 2. 



TABLE C-l 



AGE 

years 



SOIL S-3 

CALCIILATION' OF AGE-SPECIFIC SOIL INGESTION 'RATES 



RATCOF 
EXPOSURE 

Ootdoor 

Exposure 

Rate^ 

mg soil/d 



FREQUENCY OF EXPOSURE. 



18 < 25 

22 



50; 
50 



Jutte, My, 

Aug'usr 
of 92 days 

'days 



April, May, Sept, 

Oct? 

of 122 days 

days 



56 
66 



73 




Averaging 
Period' 



days 



365 

92 



DAILY son. 

INGES'nON 

ra:te^ 
mg soiWd 



17.7 
35.9 



1 - Soil Ingestion Rite on days when ootdoor exposures may occur taken from LaGoy (1987) 

2 - 56 days approximates 5 days/wieek less 10 days when exposure doesn't occur due to weather,, vacatiois, 

etc.,. 66 days assumes 5 days/week. 

3 - 73 days approximates outdoor exposures 5 days/week, less approximately 15 days when exposure doesn't 

occur doe lo weather, vacations, etc,.. 

4 - The seven year exposure is expressed as an, annual, (365 .day) average, but the 3 month ex,posure is 

averaged over the exposure period. 

5 - The average daily soil iogestion rate for this age poup, adjusted for the frequency of exposure. Example, 

age 18 < 25 years: 
((50 mg/d * S6 i) + (50' mg/d • 73 i))/365 days - 17.7 mg :soWd,ay 
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STEP 2: 'The soM iogestioE rates from Step 1 ,are normalized to the bO'dy weight o:f each 

age group and weighted for the Eumber of years in that age poup. TMs 
■calculation is presented in Table C-2. 



TABLE C-2 



CALCULATION OF TIME-WEIGHTED AVIEAGE DAILY SOIL 

INGESTION EXPOSUMIS 

NORMALIZED TO' BODYWEIGHT 



AGE 
years 



MEDIAN 

BODY 
WEIGHT^' 

Mlopams 



SOEL 

INGESTION 
RATE' 

mg soil/day 



"WEIGHriN DAILY SOIL INGESTION 
G FACTOR^ RA'Tl. FOR THE 'TIME 

PERIOD* 



18 < 25 

22 



57.1 

57.1 



17.7 
35J 



t 2,17 (mg*yrsy(kg*d) 

92 57,8 (mg*d)/(kg*d) 



1 - 50* percentile body weights taken from U.S. EPA, 1989b, pp. 5-43. 

2 - Soil Ingestion Rate calculated in Tabic C-1. 

3 - Weighting Factor is equal to the number of years or days represented by each age poMp. 

4 - The Soil Ingestion Rate Normalized to Body Weight for the specified time period. Example 

Calculation, age 18 < 25: 
1(17.7 mg s€»il/d) * 7 yr]/S7.1 kg = 2.17 (mg * yr)/(kl * d) 
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l:-i r 



• p;r?F;--T"""^ ' wp^^^n^m^r 



STEP 3: '■ Fmdly, tiiese age-specific values are combined to^ yield the time-wdghted, 

nomdized values used to calculate tihie risk-based concentration for Category 

S-3 soU, 'Tliese vdies are develo'ped in Table C-3, and the results summmzed 
in Table 5-1. 



TABLE C-3 



CALCULATION OF THE. 

NOEMALIZED DAILY SOIL MTAKE RATES 
USED TO CALCULATE S-3 SOIL STANDARDS 



NONCANCEE EITECTS. 



CARCINOGEWC EFFECTS 



AGE 



years 



DAILY SOIL INGESTION 

RATC FOR TIE Ti:WE 

PERIOD 

(mg * yrs)/(kg * d) 



AGE 



years 



dao-y soil inges'tion 

ra:te. for the time 

PERIOD 

(mg * yrs)/(kg * d) 



# days = 92 



57.8 



SUM: 57.8 



Normalized Average Daily 
Soil Intake Rate: 

57.8/92 = 0.63 mg soil/(kg*day) 



18 < 25 



Exposuie Period = 7 yr 

AVERAGING PERIOD 
75 Yeais 



aif 



SUM: 2.17 



For ^e calculation of non-cancer risk-based 
concennadonii, tiie averaging period is equal to the 
exposure peiiod. Fat cancer risk-based 
coQceoirauoas, the avemging period is a lifetime (75 
yearsj, independent of the length of the exposure 
period (MA DEQE 1989a). 



Normaii^ Ltfetime Average Dalj 
Soil Intake Mate: 

2.17/75 s J29 mg soil/(kg * iay) 
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2. DE^RMAL CONTACT MATES 

This sectioE describes the developmeiit of Ae rates of contact between the soil and the 

receptor's skin. Absoiption through the sMn is potentially an important route of exposiire 
which depends, in part, on the exposed skin surfaoe area. Since surface area varies by age, 
the soil/deniml contact rate would be expected to vary by age as well. The values are age- 
specific and nomadized to body weight. As a result of the detailed analysis, each age group 

experiences a slightly different exposure. The step-wise process followed in the calculation 
of the exposure rates is summarized below and detMled in Tables C-4 through C-7. 

STEP 1: For outdoor exposures, the .amount of soO which comes into contact with the 

receptor's skin is calculated in Table C-4. This contact rate is for those days 
when exposure is thought to occur. The amount of soil in contact with the skin 
is dependent iipoE the surface area of the exposed body parts and the adherence 

of the soi to the skin. 



TABLE C-4 



0UTB00:RS - DERMAL CONTACT 



APin. . OCTOBER 



AGE 
years 



Total Body 
Surface Area^ 



Exposed Body Parts .and % of TO'til 
Body S'urtace Area'' 



cm" 



Adherence 
Factoi^ 

mg/cm,^ 



Soil In Contact 

With SMn 'On 

Days Exposed 

Outdoors* 

rag soil/day 



18 < 25 

22 



Hands., Forearms, Lower legs. Feet, 
30% 

Haids, Forearms, Lower legs, Feet, 
30% 



16900 
16900 



0.51 
0.51 



2586 
2586 



1 - Mein values for Pefcentage of total body surfaoe ^ei by body part taten from U.S, EPA, 1989b (pp. 4-11). 

2 - SO* Peroeetile Total Body Surface Areas taken from U.S. EPA, 19S9b (pp. 4-29). 

3 - Hawley,, 1985 

4 - The soil in coitaot with the skin (on days exposed) during this time period for the age group specified. 

.Example calculation, age 18 < 25: 
030 • 16900 * OJl = 2586 nig soilMiy 



STEP 2: The outdoor ,so,a contact rates (Table C-4) are then combined with exposure 

frequency assumptions to yield an average daily soil contact rate for the year. 

'These rates .are presented in Table C-5. 
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TABLE C-S . 

CALCULATION OF AGE-SPECIFIC SOIL DERMAL CONTACT RATES 



SOIL DERMAL CONTACT 

RAIES 

** 'On days exposed ** 



frequency of 
:exposure 



AGE 

years 



June, July, 
August^ 

mg soil/day 



April, May, 

Sept, Oct.' 

mg soil/day 



18<25' 
22 



2586 
2586 



2586 

2586 



June,, July 

August^' 

of 92 days 

days 



April, May, 
Sept, Oct.' 

of 122 days 

days' 



Averaging 
Period" 



DAILY SOE., 

DERMAL 

CONTACT 

Ri\TE* 

mg soiiyd 



56 
66 



m 
s 



365 days 
92 days 



914 
1855 



1 - ContaGt Rates on days when outdoor exposure is thought to 'Occur 'taken from Table C-4.. 

2 - 56 days approximates 5 day,s/week less 10 days when exposure doesn't occur due to weather, 'vacations, etc.. 

i66 days assumes 5 days/week. 

3 - 73 days approximates outdoor exposures 5 days/week, less approximately 15 days when exposure doesn't 

occur due to weather, vacations, etc... 

4 - TTie seven year exposure is expreSiMd as an annual (365 day) average, but the 3 month exposure is averaged 

over the exposure period. 

5 - The average daily exposure to soil in dermal contact with the skin for this age group, adjusted for the 

frequency of exposure. Example calculation, age 18 < 25 years: 

((25i« * SIO + (2SSi * 73))/36S s 914 mg soil/day 



STEP 3: The aniiEal average contact rates derived in Table C-5 are then Eoraialized tO' 

the body weight of each age groip and weighted by the nEmber of years in 
that age poup. This calculation is presented in Table C-6. 

TABLE C-6 



CALCULATION OF TmiE-WEIGHTED AVE.RAGE BAILY SOIL DERMAL 

CO,NTA'CT EXPOSUMES 
NO'RMALIZED TO' BOD'YWEIGHT 



AGE 
years 



MEDIAN 

BODY 
WEIGHT' 



SO'IL DERMAL, WlIGimNG 
CONTACT FACTOR^ D'AILY SOIL DERMAL CONTACT 

RAIB^' RA,TE FOR 'TIE TIME PEMQD^ 

ye-ars 
kilograms mg scnl/day 



18<25 

m 



57.1 

ft! 



914 
1815 



1 



112.0 (mg *yrs)Akg * d) 
2988.8 (mg * d)/(kg * d) 



Version 1.0 



Appendix B.5 (214) 



1 - 50'* percentile body weights 'takei from U.S. EPA,, 198.9b, pp. 5-43. 

2 - Soil Dermal Contact cilculated in Table C-5. 

3 - Weighting Factor is equal tO' the time (years & days, respectively) repesented by each age group. 

4 - Hie Soil Etermal Contact Rate Normalied: to B-ody Weight for the specified 'time period. Example 

Calculafioii, age 18 < 25: [(914 mg suilM) * 7 yr]/57.1 kg = 112j' (mg * yr)/(kg * i) 



STEP 4: Finally, 'these age-s'pecific values .are combined to yield the time-weighted, 

nontializ:ed exposiire rates used to calculate the risk-based concentratioiis. 
"ftese values me developed In Table C-7 and the results summarized in Table 
5=1. 



TABLE C-7 



CALCULATION OF 'THE 

NORMALIZED DAILY SOIL DEMMAL CONTACT RATES 

USED TO CALCULATE S-3 STANDARDS 



NONCANCEE IFFECTS 



CARCINOGENIC EEFECTS 



AGE 



years 



DAILY S'CffL DERMAL, 

CO'NTACT :ra:ie for 

'IME 'TIME PERIOD 
(mg * yrsMkg * d) 



AGE 

years 



DAILY SOIL DERM,AL 

CONTACT RATE FOR 

THE 'TIME PERIOD 

(mg * ps)/(kg * d) 



m. 



# days = m 



2988.8 



SUM: 2988.8 



18<25 

Exposure Period = 7 yr 

AVERAGMG PERIOD 
75 Years. 



112.0 



'SUM: 112.0' 



Normaizied Average Dmly Soil 
Dermal Contact Katti 

2P88.S/92 = 32 J mg ioil/(kg*iay) 



For ihe evaluation of aon-cancer risk^ the averaging 
period is equalto the e:^x>siire period. For cancer 
risk, the averaging period is a lifetime (75 years), 
jndependent of the length of the e^iposure period (MA 
DEQE, 1989a), 



NgmaiK'ed Ltfetime Average 

'Daily Soil Dermal 

Contact Mate: 

112J/75 = IJ mg soil/Ckg * day) 
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DEVELOPMENT OF DILUTION/ATTENUATION FACTORS. (DAFs) FOR THE^ 
LEACHING-BASED SOIL STANDAMDS 



INTRODUCTION 

The Massachusetts Department of EnvkoEmental Protection has developed diliition 
atteEuatioE factors (DAFs) in order to establish soil cleanup criteria for the protection of 
groundwater from leacMng of residud contamiiiants in soil. DEP has adopted the modeling 
approach utilized by the State of Oregon in a similar process. This report describes the 
model and its application toward the developmeit of DAFs for Massachusetts for a limited 
number of compounds of concern, and the subsequent development of one regression 
Mgorithm that relates DAFs developed by Oregon to those appicable in Massachusetts, and 
another algorithm diat relates DAFs to chemical specific parameters. The pathway to 
groundwater is only one consideration in the final determiiiation of an acceptable soil cleanup 
level. 



THE OREGON MODEL 

The Oregon model (Anderson, 1992) assumes a generic setting for a release of contaminant in 
the unsaturated zone and then applies the combination of SESODL and AT123D models to 
estimate impact of the initial sol loading on a receptor assumed directly downgradieht of the 
site via the groimdwater pathway. Hie SESOE. and AT123D models,, while previously 
individually developed (see References, Bonazountas, 1984 md Yeh, 1981), are a part of the 
risk assessment Graphical Exposure Modeling System (GEMS) develo'ped by USEPA. A pc- 
bas.ed version of this (PCGEMS) w'as. developed for USEPA by General Sciences Corporation 
(1989), The two models can now be linked so that SESOE. can pass leachate loadings to the 
saturated zone AT123D model. 

The- Oregon model's site, setting (see Figure 1) assumes a 3-meter thick unsaturated zone, 
divided into three 1 -meter layers. Contamination is initially released in the middle layer, as 
might occur for a leaking tank or for a residual contaminant remaining after some remedial 
excavation with clean cover backfill, and is umformly distributed in this layer over a 10 meter 
by 10 meter area. The unsaturated zone and aquifer are assumed to be the same sandy soil 
with uniform properties. The upper and lower unsaturated zone layers are initially clean, as is 
the aquifer. 
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FIGIMEl 
CONCEPTUAL SETTING 



ViRTICAL CROSS-SiCnON 

I If. 




AT12iD 



HORIIONTAL CiOSS-8iC110N 




Source: Anderson (1991) 



SESODL inputs include the soil type parameters, chemicd properties, application rates, and 
tiie climatic conditions of the area. The model is ran as a ttansient monthly estimator of 
leachate volumes and concentrations. Initially, no other transport mechanisms other than 
leaching, partttioning, and volatilization were considered. Oregon used default values in 
SESOIL for Portland Oregon climatic conditions, but distributed total precipitation uniformly 
over the year. 

SESOtt. was initially found to overestimate losses via volatilization. A parameter, the 
volatilization fraction (VOLF), was infiroduced to lilow adjustment of losses through tMs 
pathway and allow a site-specific calibration. TMs factor may be varied in time and space. 
The Oregon study used a uniform VOLF factor of 0.2, based on consultation witii a panel of 
experts. One other soM-related parameter is the disconnectedness index. TMs parameter 
varies for and witMn soil types. Two values are given as SESOE. defaults, and the larger, 
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7.5, has been used in the simulations. An increase in tMs parameter appears to result in a 
higher soil moisture, lower leachate rates, and somewhat lower DAFs (i.e., is more 
conservative) for the compounds run. 

AT123D inputs include general aquifer properties, source configuration, loadings to 
groundwater, soil partition coefficients, and dispersivity values. The aquifer is assumed to be 
infinitely wide and thick. The pc-based version of AT123D accepts monthly transient loading 
rates calculated by SESOIL, and also provides a preprocessor for input file preparation and 
editing. In utilizing the model, the center of the 10 by 10 meter source area is assumed to be 
at coordinates 0,0,0. The positive x-axis is in the direction of flow. Calculated 
concentrations are maximum along the x-axis (y=0) and at the water table surface (z=0). 
Since the receptor is assumed to be 10 meters from the down^adient edge of the source area, 
the concentration at x=15, y=0, and z-0 represents the receptor location. Oregon used 
longitudinal, transverse, and vertical dispersivities of 20m, 2m, and 2m, respectively. These 
values seem Mgh for a sandy aquifer, but the values have been retained to be consistent with 
the Oregon base values and to be protective of the Commonwealth's sensitive aquifers on 
Cape Cod. DAFs are proportional to the dispersivities, particularly sensitive to the vertical 
dispersivity. 

Oregon ran the model for 10 indicator compounds and then developed a multiple linear 
regression model relating the DAF to the organic partition coefficient (K^) and the Henjry*s 
Law constant (H) to provide preliminary DAFs for sixty other organic compounds. Soil 
cleanup levels were generated based on the regression algorithm and a safe drinking water 
level for each compound. In some cases, risk based levels determined by other pathways 
were lower than the levels required to protect groundwater. In these instances, the lower 
value was selected as the soil target level A similar approach was taken to develop the MCP 
Method 1 Standards, as described in Section 5.3. 



SIMULATIONS FOR MASSACHUSETTS 

The approach taken to develop DAFs for Massachusetts was to determine the effect that 
varying the location (changing the climatic conditions ft-om Portland, Oregon to Boston, 
Massachusetts in SESOIL) would have on the Oregon cdculated DAFs. If the mode! system 
was essentially linear with respect to loading, then DAFs already calculated for Oregon would 
be directly related to DAFs appropriate for Massachusetts, and the general Mgorithm 
developed by Oregon (with coefficients adjusted) could also be used to estimated DAFs for 
other compounds. To this end, model runs were made using the Oregon input values for 
SESOl. and AT123D with the exception of climate parameter values. Eight indicator 
compounds were selected: benzene, toluene, ethylbenzene, o-xylene, tricUoroethene, 
tetrachloroethene, 1,1,1-tricliloroethane, and Eaphthalene. 

The input values for SESOE. are shown in Tables F-1 through F-4, and those for AT123D 
are shown on Table F-5. Depending on the mobility of the compound through the ttansport 
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pathway, model rans varied from 2 years to 6 years as necessary to detennme the maximum 
concentration attained at the receptor location for a specific compound. A point to consider 
in 'the adoption of the Oregon v;al:ues, or adjiistments to them,, is 'the'ieed to agree with the 
physio-chemical parameters that were ised to generate the DAFs. Even in the eight indicator 
compounds selected, vmous accepted databases provide some widely varying values for S, H 
and Koc For example, for PCE, H is reported with an order of magmtude difference, and 
values of K^ md solibilty differing by a factor of 2 are reported for ethylbenzeEe in the 
literature. 

Output concentrations at the selected receptor location demonstrated a cycMcal nature due to 
seasonal variations in precipitation and net recharge. Maximum concentrations were not 
Mways attained in the first cycle due to seasonM variability. However, 'the model ou^ut 
appeared to be linear with respect to the initial loading, allowing soil cleanup levels to be 
estimated based on the linear DAP approach. Table F-6 shows the model-based DAFs for 
Oregon and Massachusetts, and dso, based on Msted safe drinMng water levels and the 
estimated DAFs for Massachusetts, what soil targ'et levels 'would be 'for 'the eight indicator 
compounds ran. 



TABLE F-1 

CLIMATE PAEAMETER VALUES 

FOR TIffi SESOIL. MODEL 



Default climate values for Boston .as contained in 'the 
SESO'E. mo'del Latitude = 42 degrees. 
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TABLE F-2 

SOIL PARABffiTER VALUES 

FOR THE SESOEL. MODEL 



Intrinsic pemieability 




- 

1x1 0'-^' 
cm- 


Source area 


= 


1,000,000 
cm^ 


Porosity 


= 


0.3 


Disconnectedness index 


= 


7J 


Soil bulk density 


— 


1.5 gm/cm^ 


Soil organic carbon 


= 


0.1% 


Layer 1 thickness 


= 


100 cm 


Layer 2 thickness 


= 


100 cm 


Layer 3 thickness 


= 


100 cm 


No further sublayering specified I 


Clay content 


= 


0% 1 


AH other parameters set to zero except | 


those to indicate umfom] 


L parameters in all | 


layers. 




■«■ 
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TABLE F-3 

APPLICATIONS DATA 

FOR SESOIL MODEL 



AppEcatioE month - October only 

layer = 2 

rate = 1500 microgm/cm^ 

= 1 only 



Based on the irea, thiclmess and bulk density, this produces an 
initial concentration of 10 ppm. Mo other sources are added. 

Volatile fraction 

(VOLF) = 02 

Uniform in time and space. 

AH other parameter values set to zero. 
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TABLE F-4 
CHEMICAL DATA FOR SESOIL MODEL 



Compomid MW 


Kc 


S 


H 


DA 






ml/g 


mg/L 


atm-m^/mol cm 


Vsec 


1 


benzene 


78 


83 


1780 


0.0055 




etliylbenzene 106 


575 


161 


0.00343 


0.093 



9 


toluene 


92 


270 


535 


0.00668 


0.100 




o-xylene 


106 


302 


171 


0.00527 


0.093 




TCE 


131 


124 


1100 


0.00912 


0.083 




PCE 


166 


468 


200 


0.00204 


0.075 




l;l,l-TCA 133 


157 


730 


0.0231 






0.080 














naphthalene 128 


1288 


31 


0.00118 


0.085 




*MW 


= molecElar wdg 


ht 








K«- 


organic carbon partition 


coefficient 






S ^ 


solubility 


in watei 










H = 


Henry's Law constant 








DA = 


: diffusion coefficient m 


air 
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TABLE F-S 
AT1,23D MODEL INP'UT PARAMETER ¥ALUES 



Soil bulk density 
Porosity 



L5 g/cc 
03 



Hydraulic conductivity = 0.5 m/hr 
HydrauMc gradient - 0.005 

Longitudinal dispersivity = 20.0 m 
Transverse dispersivity = 2.0 m 
Vertical dispersivity = 2.0 m 

Loading (kg/hr) passed by SESOE. link propam 
Distribution coefficient = K^ * fraction organic carbon 
Source area = 10 m by 10 m, oentered at 0,0 
initial z penettation = 

Degradation rates initially zero 
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TABLE F-6 

MODEL OUTP'UT DEAFT DAFS 

COMPAMSON ANB' SOIL LEVELS 





Oregon 


Mass 


DRINKING SOtt. | 


Compound 


DAF 


DAF 


WAl'MR 
LEVFf, 
mg/L 


TARGET 

LEVEL 

ppm 


benzene 


44.4 


56.5 


0.005 


0.28 


ethylbenzene 


103.5 


121.1 


0.700 


84.8 


toluene 


64.5 


80.6 


1.000 


80.6 i 


o-xylene 


65.4 


83.3 


10.000 


833,.3 


TCE 


65.4 


76.3 


0.005 


0.38 


PCH 


73.0 


86.2 


0.005 


0.43 


14,1-TCA 


133,2 ■ 


169.2 


0.200 


33.8 i 


naphthalene 


207.0 


222.2 


0.280 


62.2 1 
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STATISTICAL RELATIONSfflPS * 

A linear regression was ran on the eight DAF data pairs with DAFs for Oregon as the 
independent variable. The model was : 

DAF:m3.s = a + B*DAFq,,,„ 

That is, the regression was not forced through the origin. Foe the eight data pairs, ttie 
equation was 

D,AFm^, = 12.39 + L053*D,AF^,g,„ 

with an r of 0.9913. Thus, over the range of data spanned by these eight compounds, the 
correlation appears good. Table F-7 shows a comparison of the DAFs calculated by the 
model and those by the linear regression equation above for the eight indicator compoiinds. 
Differences between the two methods are less than 10 percent. 



A multiple Hnear repession Mgorithm for D'AF(M:ass) ,as a fonction of K^^ and H w.as also 
developed along the same lines as fliat developed by Oregon. This allows the calculation of 
DAFs for compounds for which Oregon did not consider, and wMch also may be used 

exclusively from the linear regression cited dboYe. Two models were considered: 

(a) DAF :^. A + B*H + C*K^ ,, and 

^ (b) DAF'= B.*H + C*I^,. 

where A, B, and C me repession coefficient. As with the Oregon an,alysis, it proved that 
the constant terai was not stMistically different from zero, and the simpler second model was 

adopted. Repession .analysis yielded: ■ 



D'AF = 6207 * H + 0,166 * K,, 



The fit here is somewhat better than the r-squared value of .956 for the Oregon model in that 
one compound with a large residual (carbon tetrachloride with a residual of 30) was not used 
here, and the average difference is much smaller with the eight compounds than for Oregon's 
ten. Table F-8 shows the relationship between the model DAFs md the regression expression 
predicted values. Only one compound varies more than 10 percent wMle six of the eight 
have percent differences less than five, 
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TABLE F-f 

COMPAMSON BETWEEN MODEL DAFS 

AND LINEAR REGRESSION DAFS 

BASED ON O'EEGON DAFS 



Compoimd 


Model DAF 


Re,gr. DAF 


% Difference 


'be^nzene 


56.5 


59.1 


4.60 


ethylbenzene 


12L.1 


12L4 


0.25 ! 


toluene 


80.6 


80.3 


-0.37 


o-xylene 


83.3 


81.3 


-2.40 


TCE 


763 


81.3 


6J5 


PCE 


86.2 


89.3 


3.60 


i;i,i-TCA 


169.2 


152.6 


-9.81 


naphtlialene 


222.2 


230.4 


3.69 



TABLE F-i ■■ ^ 
RESULTS OF THE MULTIPLE LINEAR REGRESSION 
EQUATION FOR H AND KOC 



Compoimd 


Model DAF 


Predicted 


% Difference 


benzene 


56.5 


47.9 


-15.2 


ethylbenzene 


121.1 . 


116.7 


- 3.6 i 


toluene 


80.6 


86.3 


7.1 


o-xylene 


83.3 . 


82.8 


-0.5 


TCE 


76.3 


77.2 


1.2 


PCE 


86.2 


90.4 


4.9 


1,1,1-TCA ' 


169.2 


169.4 


0.1 


naplithalene 


222.2 


221.1 


- 0.5 
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BIODEGRAD'ATI'dN 

It is mtuitive that biodepadation may play an important role in atteiiuating the potential 
impact of residual contaminaiits in soils on groundwater. However, there are a great many 
site-specific conditions that will determine actual biodegradation rates. Further, liteiatiire 
values cover a wide range and the exact conditions under which they were estimated are 
rarely known. Literatiire values should be applied only witii great caution to any estimation 
of contaminant fate and transport. In order to evaluate the potential effect of biodegradation, 
rate constants cited by Howard et al (1991) were input to the model for the five compounds 
of the eight indicator compounds toown to decade aerobically. TMs eliminated the 
chlorinated compounds TCE, PCE, and l;l,l-TCA. In addition, one additional rate for 
benzene (O.Cl02/day from the CaMfomia LUFT guidance) was also run. Four runs were made 
for benzene as the most critical compound, at the Califomia rate, at the high and low rates 
cited by Howard and at tiie geometric mean of the Howard high and low rates. Only one 
rate, the low Howard value, was used for each of the other four compounds. The reason for 
this will be seen shoriy. 

ITie degradation rates in Howard appear to be high, with half lives for the BTCX compounds 
on the order of days. TMs implies that within a year, residual concentrations in soil would be 
reduced by biodegradation several (three to six) orders of magnitude. Table F-9 presents the 

results of the model runs. 

For .all situations except for the two lowest rates for benzene, the DAFs become huge. In 
essence, this indicates that O'nly ■trace amounts of the contaminants ever reach 'llie groundwater 
table. Soil target levei estimation using large DAFs and the linear approach should be done 
only with extteme caution. A contammant in tiie subsurface will attempt to reach equilibrium 
concenttations in the air, moisture and sorbed to soil. At some total concentration, 
equiMbrium solubility in moisture would be exceeded, indicating the probable presence of free 
product. In Ms case, the linearity and basic assumptions in the mode! may be violated. Of 
fijrther consideration are the potential toxic effects on the biological population as 
concentaLtions of the compounds increase. For these circumstances, estimation of soil target 
levels considering Modegradation is very difficult. 
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TABLE F-9 

EES'ULTS OF THE BIODEGRADATION RUNS 



Compound 



Rate 
in. Soil 
1/day 



Rate 
in Water 
1/day 



DAF 



benzene 


0.002 


0.001 * 


84.7 




benzene 


0.0433 


0.000963 


2178. 




benzene 


0,0775 


0,00817 


L5 X 


10^' 


'benzene 


0.1386 


0.0693 


5.7 X 


10^ 


toluene 


0.0315 


0.02475 


8.7 X 


10* 


ethylbenzene 


0.0693 


0.00304 


1.8 X 


10" 


o-xylene 


0.02475 


0.001899 


2.8 X 


10^ 


naphthalene 


0.01444 


0,00269 


8.6 X 


IQio 



Note: Odencrantz's article on the Califomia LUFT parameter values 
did not cite a rate for water. TMs was assumed here to be half 
that in soil. Note that not much more degradation occurs in 
the aquifer due to the rapid travel time to the receptor of about 

1 1 to 12 ■days (large longitudin,al dtsperslvity and low 
retaXi'dation). 
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SENSITIVITY 

A detailed sensitivity andysis w,as not done at thus point in time. However, Oregon did 
perform some sensitivity analyses, and sensitivity of these models as appled in Califomia's 
LUFT program is discussed in another article (Odencrmtz, et al, 1992) 
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MCP APPENDIX G 

SELECTION OF PRACTICAL QUANTITATION LIMITS 

FOR METHOD 1 CHEMICALS 
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APPENDIX G 
Selectloii of Practical Quantitation Limits for Methcii 1 Chemicals 



The majority of the Practical Quantitation Limits (PQL) for the MCP Method 1 chemicals are 
takeE from one of thiee references on USEPA-approved laboratory methods. The references 
are as foEows: 

• USEPA Test Methods for E¥aluatin,g SoUd Waste, SW-846, TMrd Edition (Revision 
0), November 1986 (Reference 1) 

• USEPA Methods for the Determination of Organic Compounds in Drinking Water, 

EPA-600/4-88/039, December 1988 (Revised July 1991) (Reference 2) 

• Guide To Environmental Analytical Methods, Robert E. Wagner, Editor, Genium 

Publishing Coloration, 1992 (Reference 3) 

The specific method on which the PQL is based is referenced in the two tables of PQLs in 
Section 3.1 (the explanation of the references follows Table 2-1). The references provide a 
method number. Below is a description of the various metiiods that appcM in the references. 

■„From USEPA Test Methods for Evalmting SoUd W,aste (o'ften referred to m SW-S46), PQLs 
were excerpted irom the following mettiods: 

Meth'Od S240: Volatile Organics by Gas Chromatography/Mas;s Spectrometry 
(GC/MS): Packed Column Technique 

Meth'Od 8i80: OrganocMorine Pesticides and PolycMorinated Biphenyls by Gas 
Chromatography 

Method 8270: Semivolatile Organic Compounds by Gas Chromatoigrahphy/Mass 
Spectrometry (GC/MS): Capaiary Column Technique 

Method 6010: Inductively Coupled Plas.ma Atomic Emission Spectroscopy 

Method 7470: Mercury in Liquid Waste/Cold Vapor Technique 

From the USEPA' s Methods for the Determination of Organic Compounds in DrinMng Water, 
PQLs were excerpted from the following methods: 

Method 524.1: Measurement of '.Purgeable Organic Compoun,ds in Water by Packed 

Column Gas Chromatop^phy/Mias.s Spectrometry 
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Method. 524.2: MeasTOement of PurgeaWe Organic Compounds in Water by CapiUary 

Column Gas Chromatopaphy/Mass Spectrometry 

Method 525.1: Deterniination of Organic Compounds in Drinking Water by Liquid- 
Solid Extraction and CapillaiQr Column Gas Qiromato^aphy/Mass 
Spectrometty 

From the Guide to Environmental Analytical Methods , a reference that condenses information 
in SW-846, EPA 200, 500, and 600 Series; Standard Methods; and the Contract Laboratory 
ft-ogram (CRP) into one book, PQLs were excerpted from the following methods: 

Method 335: Determination of TotM and Amenable Cyanide 

Method 200.7: Atomic Absorption Methods 

Method 508: Drinking Water Method for Pesticides: GC/ECD 

Method 625: Priority Pollutants in Wastewater: Base/Neutrals, Acids, md 

Pesticides: GC/GC/MS 



Method-Specific Adjustaieiits 

For certain methods, the PQL was not listed and had to be calculated from a Method 
Detection Limit (^ffi)L). For the analysis of compounds in drinking water, sometimes a range 
of PQLs was provided because the method allowed for variations in laboratoiy methodologies 
or equipment. The specific assumptions that were made in selecting the PQL that appears in 
the Section 3.1 tables are discussed below under the various laboratory methods. 

Methods 8270 and 8240: 

The PQLs in the Section 3.1 tables are m listed in SW-846. No adjustments were 
necessary. 

Method 8080: 

The PQLs in the Section 3.1 tables were calculated from the Method Detection Limits 

provided in Table 1 of Method 8080 in (Reference 1). A formula is given in Method 
8080 to calculate PQLs from MDLs. It is as follows: 

PQL ^ MDL (Table 1) x Factor (Tahle 2) 
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For soil PQLs (in ug/kg), the factor in Table 2 that was used as a multiplier is 670, for 
low-level soil by somcation. with. GPC deanup,,. For water PQLs, a factor of 10 was. 
used as a multiplier. 

Method 6010: 

For compounds analyzed for using Method 6010, estimated instrumental detection 
Hmits are given in units of ugA in Table 1 of Reference 1. Estimated instrumental 
detection limits, are equivalent to PQLs. For water PQLs, the PQL was simply 
extracted from Table 1 . For soil PQLs, a water-to-soil conversion factor was applied 
to the estimated detection limit to arrive at a PQL in units of mg/kg. The conversion 
factor was equal to 0.2; in other words, the estimated detection limit in ug/1 was 
multiplied by 0.2 to arrive at a PQL in mg/kg. The conversion factor accounts for soil 
sample preparation procedures (in which one gram of soil is digested in 200 mL of 
water) and a units conversion (from ug^ to mg^g). 

Methods 524.1, 524.2 and 525.1 are used to analyze for compounds in drinking water; they 

are part of EPA' s 500 series for organic compounds in drinking water. 

Method 524,1: 

For compounds mMyzed for using Method 524.1,, MDLs .are reported in Table ,3 of 
Method 524.1 (in Reference 2). The PQL was assumed to be equal to five times the 
MDLj an assumption supported in Stendard Methods for the ^Examination of Water 
and Wastewater, 17th edition, 1989. 

Method 524.2: 

Analyzing for pirgeable organics using this method can be done using two different 
laboratory setups: the first is a wide bore capillary column (Table 4 in Mediod 524.2) 
and the second is a cryogenic trapping option and a naiTow bore capillary column 
(Table 5 m Method 524.2). Both tables appear' in Reference 2. Because laboratories 
analyzing samples from 21E sites could use either technique, PQLs were calculated for 
both techniques and the higher of the two PQLs was selected for the development of 
the Method 1 standards. The higher of the two PQLs was chosen because eiflier 
teclinique is acceptable and choosing the higher allows for both techniques to be used. 
(Both Table 4 ,and 5 report MDLs; so PQLs were calculated as five times the MDL.) 

Method 525.1: 

MDLs :are provided in Method 525.1 Tables 4 mid 6 in Reference 2. As with Method 
524.2» two laboratory techniques are allowable under Method 525.1, one involves an 

ion top mass spectrometer and the other involves a magnetic sector mass 
specfrometer. Both sets of PQLs were calculated (as five times the MDL) and the 
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Mgher of the two PQLs for a given chemical w.as selected ,as. the representative PQL 

for th,at. method. 



Metfaod 335: 



An MDL for cyanide is provided in EPA Method 335 in Reference 3, A PQL was 

estimated .as. jave times the MDL. 



Method 200.7: 



Estimated instaimental detectioE limits are provided in Table 1 for Method 200.7 (in 
Eeferen'Ce 3). ' These arc equivalent to PQLs, 



Method 508: 



Estimated detection limits (EDLs) are reported in Table 2 for Method 508. These are 
defined in a footnote to Ae table as being equivalent to MDLs. Therefore, PQLs were 
estimated as five times the EDLs. 



Conimtiits OE PQLs for Specific Chemicals 

For a few chemicals,, certain .assumptions were m.,ade in the calculation or identification 'Of a " 
PQL. These .are listed below: 

* BecaBse o-xylene and p-xylene co-elute in Method 524.1, the PQL for xylenes 
in, w.ater is the sum of 'the individual PQLs for these two compounds,. 

* The PQL for trans- L2-dicMoroethylene was assumed to be the PQL for 1,2- 
dicMoroethylene (mixed). 
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